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CHAPTER I 
IOTBOBUCTIOIT 
The successful application of motion and time study 
in industrial organizations is dependent on the training of 
the individuals who apply it. 
It has been the purpose of this investigation (1) to 
ascertain the nature and extent of laboratory training in 
motion and time study as provided in the colleges and uni­
versities of the United States for undergraduate students, 
and as conducted in leading industrial organizations in the 
United States, (2) to determine the facilities and equipment 
used in laboratory training in motion and time study in the 
colleges and universities and industrial organizations, and 
(3) to evaluate the procedures of motion and time study 
laboratory training as given in the United States. 
TYPES OF TRAINING-
A classification of motion and time study training 
might be made according to two general types: (1) institution­
al and (2) industrial. Institutional training is the training 
given by the colleges and universities, and industrial train­
ing is that given by industrial organizations for its 
employees. Conceivably, a third type might be listed, but 
it is considered in this study to be essentially the same as 
in«|a^tria3. |ff.iia|ng. phis
 : -|pssi1?l|i th|rd ty|e is thf 
training gif^n espfeiall^ forindustrdai pr^anizat;ipns by 
c^ nsiilt|.iig firms or private industrial schools. 
A ^feafcdpm of insti|;|itipnal training ?ypuld reveal 
twp main gppuj}|ngs« ©n$ o f |hese is the .pfurse in motion 
and time st.u<i|' givenfpr^s^i^nts pursuing a regular course 
o f study f o r a degree^ and the other, giv:en as a public 
s^rvipe tp ^efple, working in industry', ine^d^s speeial 
ppulses f o r which a c a d e m i c prerequisites are n o t ordinarily 
refulrecL 
In|^usst;r4al tr^inijig in mption time sfu<3y also 
is of two genersJL tppes, pie m o s t extensive^ o f these is 
the t r a i n i n g given supervisors, forememt grpup leaders, 
unipn officials, .and -pther,: e m p i r e f s > |h|s ibypp of train-* 
ing in motion and time ptujy |s usuall!" rp$er3pecL to as 
,?Work Slmg|if|p^t|pm.*!: fhp purjifsp o | sufjh training is to 
permit thp individual to a p p l y the elementary principles 
pf mptipn and time stu<iy to h|.s jobtp |fing about pperating 
economies, the, sepond type o f industrial training is more 
intensive and is given to the p e f p l e ' aet|vej.y engstged in 
motion and time st"udy W^ik f o r the purpose o f e s l a v i s h i n g 
the best methpds o f pferatipn and standards of work per-? 
formance. 
i i l l f P f A i f E / p F W:3fPSF 
ffMmin^ in mptipn an<| time stue(y is signlfipa^l^ 
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important because of the intimate relationship of the subject 
to all other phases of industrial engineering, such as plant 
layout, production control, wage incentives, etc. Hot only 
the higher educational institutions but also the industrial 
organizations of the United States, will find use for the 
results of this investigation. 
Colleges and universities might well use these results 
as an aid in the design or modification of a motion and time 
study course or as the basis for evaluating such a course. 
These results can be used as a guide to determine the curric­
ula that should include motion and time study as a subject; 
the division or department most suited to offer such a oourse 
or courses; the number of courses in which the subject matter 
should be presented and the amount of credit to be given; the 
preference for text books for single and multiple term courses; 
the subjects or activities to be presented in the laboratory, 
the characteristics of these activities, and time requirements 
for each of them; and the necessary and desirable equipment 
and facilities for motion and time study training. 
For industrial organizations the results can be used 
as an aid in evaluating previous training received by an 
individual and in developing training programs. 
The results can also be used as a guide in determining 
the most desirable content of a text book, laboratory manual, 
or course syllabus. 
4 
SUMMARY OP THESIS 
The remainder of this thesis has been divided into 
seven chapters. Chapter II contains a review of current 
literature pertaining to the subject, and Chapter III deals 
with the procedures used in the study. Chapter IV gives 
comparative information about motion and time study training 
in colleges and universities; ^hapter V is an analysis of 
campus laboratory procedures used for motion and time study; 
and Chapter VI is an analysis of the equipment and facilities 
used in motion and time study instruction. Chapter VII is 
devoted to motion and time study training as found in indus­
trial organizations. General conclusions comprise the final 
chapter, Chapter VIII. 
CHAPTER II 
REVIEW OF THE LITERATURE 
Very little information of an analytical nature per-
training to training In motion and time stu<fy has been found 
in contemporary literature. No other study similar in nature 
to this investigation has been revealed despite diligent 
search for such a possibility. A search of the literature 
in the industrial field has disclosed numerous articles and 
papers dealing with training in motion and time study, but for 
the most part they consist of descriptions of specific training 
courses as presented by a college or company• 
The incidence of motion and time study as a subject 
in industrial engineering curricula was shown in the results 
of a study conducted by Professor James M. Apple, of the 
Mechanical Engineering Department , Michigan State College. 
The results of this study were based on the published 
curricula of colleges offering four year courses in indus­
trial, management, or administrative engineering, and Indus­
trial engineering options in mechanical or general engineering. 
All of the curricula were those accredited by the Engineers1 
Council for Professional Development. The study showed that 
1
 James M. Apple, nComparison of Industrial Engineer­
ing Curricula," The Journal of Engineering Education (Amer­
ican Society for Engine eringlSduc at ion), 37:821-2:2, June, 1947. 
Of the twentptfive e.Ojll§ge:s;;;t^t' had J3? 0. % s^ll^ved. 
e/tir^ icu;|a:.. %en/|v^pne;» ;f ighty^fou:r per e:ent. ^cl^d§d 
mo tipji and t&m$ s/$iid^  as a cojirse |n tli<3 furriqtula. 
-?<|ble I* f, shows the relative; frequency of the 
e^rses which w.fr,^  ineludeel in the curricula and; taught by 
the indujtri^l; engineering de^rtment. The;se figures 
indicated th'%t motion &nd| timj "study was the fne s^je^t 
'mo; at f^o^ently; g|fen in the industrial engineering purrie^ 
ulujn. and thus, pre^sumef^y, it was considered to be one of 
the mpst, important 
^Ideiie^ ©f indus^ial trajtn and time 
stn :^ f as sh,own by the ; rgsultst of aja industrial survey given 
in a leading industrial periodical. The results of this 
survey were based on the answers given by fifty^one companies 
engaged in various types of manufacturing in the United 
States. In answer to the question "In your judgment what 
• . . - 5*11- ; 
P 
is the time required to train the average time study man?*fft 
the . answ;ers i n d i c a n t e d a range from one to sisst$ months wit»h 
• 9k mean of 17.6 mpnths. 
' 1$ • § p i $ $ W * W * C 0 ^ ^ < 3 t ^ c l by Jr.. falph M. 
f^piisv the r$s$t|t5s \sho$1|d. ihat 'fpr^ jy per cenV'pf. the/ people • 
used in time study worfc/f§rev ta^en from the shop a&<| trained 
3 M. J.^Murphy and R. C. Smithy "How Industry. Is Using 
Time Study and Inc entives," Factory Management and Mainten­
ance, 103:111-12, January, 194^. 
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TABLE I 
COURSES OFFERED BY INDUSTRIAL ENGINEERING DEPARTMENTS 
09 TWENTY-FIVE COLLEGES 
WITH E. C. P. D. APPROVED CURRICULA 
COURSE No. of Colleges 
Per Cent 
of Total 
1. Motion and Time Study 21 84 
2. Industrial Management 18 72 
3. Accounting 17 68 
4* Industrial Organization 16 64 
5. Personnel Management 14 56 
6. Cost Analysis and Control 14 56 
7. Engineering Economy 13 52 
8. Plant Layout 12 48 
9. Production Control 12 48 
10. Engineering Law 9 36 
11. Marketing 8 32 
12. Management Seminar 7 28 
13. Statistics 7 28 
14. Financial Management 7 28 
15. Tool Engineering 6 24 
16. Safety Engineering 6 24 
17. Materials Handling 5 20 
18. Inspection Trip 5 20 
19. Job Evaluation 4 16 
20. Industrial Surveys 3 12 
21. Quality Control 2 8 
22. Industrial History 2 8 
23. Graphical Presentation 2 CD
 
24. Budgeting 2 8 
Source: James M. Apple. 
«*Comparison of Industrial 
Engineering Curricula,n 
Journal of Engineering 
Education, 37:821-22, 
June, 1947. 
8 
3
 Ralph M. Barnes, Industrial Engineering Survey 
(University of Iowa, College of Engineering, Industrial 
Engineering Report No. 1 0 0 , 1 9 4 8 ) , pp. 1 4 - 1 7 . 
4
 I P i a * » PP« 3 4 - 3 6 . 
^ Marvin E. Mundel, "How Industry and Colleges Train 
Methods Men, Case Study No. 1 , " Manual of Work Simplification, 
1 9 4 7 , (reprints from Factory Management a m Maintenance), 
pp. 1 7 - 2 0 . 
6
 Warren 1 . Ganong, "How Industry and Colleges Train 
Methods Men, Case Study No. 2 , w Manual of Work Simplification, 
1 9 4 7 , (reprints from Factory Management and MaintenanceTT ~ 
pp. 2 0 - 2 3 . 
for the work, and that forty-two per cent of those doing 
time study work were college graduates. The results also 
indicated that the ratio of the number of people doing time 
study work to the number of people doing methods and layout 
work was nearly two to one, and that thirty-one of seventy-
two companies had conducted training programs in motion and 
time study for foremen.^ All of which emphasizes the impor­
tance of training individuals who are engaged in this type 
of work. 
Numerous articles and papers have been published 
describing special courses given by colleges and universities 
for people regularly employed in industry. Work simplifi­
cation training programs have also been well described. 
Case studies of special industrial courses given by 
universities have been reported by Professors Marvin E. Mundel 
and Warren L. Ganong. Each of the training courses was sim-
9 
ilar in that the basic principles of motion and time study 
were first covered in early sessions of the course, then 
followed projects in methods improvement- The usual pro­
cedure was to have the student select some operation or 
process in his place of work and subject it to a thorough 
analysis for the purpose of bringing about improvements. 
Perhaps the best known training in motion and time 
study conducted by a university for people in industry is 
the summer management course conducted by Barnes at the 
University of Iowa. In a recent article describing Barnes1 
work it was stated that 
. . . he has been a vital influence in opening the 
doors of the university to industry and opening 
industry's doors to the University. He's been 
bridging the gap between campus and production line. 
Today, at the University's Summer School, he 
asks each management-student to bring with him a 
problem in cutting costs. It may be a problem in 
filing. Or folding paper boxes. 
The solution of one such problem is the major 
project of each student. Under the direction of 
the course staff they find production short cuts, 
cost cutters. . .7 
Training in work simplification has been more widely 
given in industry because of the greater number of people 
to whom this type of training is of value. "Work simplifi-
' "Campus Cost-cutting at Work for Industry," Modern 
Industry, 13:74, June 15, 1947. 
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cation," as described in the Manual of Work Simplification, 
"is a broad term used in describing a program whereby a group 
of people are taught certain principles and techniques which 
they then apply to their own jobs in order to reduce waste of 
manpower, materials, and machine capacity." It was further 
stated in this manual that a typical program contains anywhere 
from ten to twenty sessions. 
Although training in work simplification has been 
very popular in recent years and especially during World War II, 
training in time study for these same people has not appeared 
to have been as frequently given. There were indications that 
training in time study for this type of employee has received 
more emphasis in the post-war years. At the 1947 National 
Time and Motion Study Clinic held in Chicago, a prominent 
industrial consultant gave the purposes of a training course 
in time study. He stated that the course was not designed 
nor intended for use in the training of motion and time study 
analysts, but that the purpose was to provide 
. . . a simplified program to help executives, super­
visors and workers increase their present knowledge 
on the best Time Study practices and fundamentals, so 
8
 "An Introduction to Work Simplification," Manual of 
Work Simplification, 1947, (reprints from Factory Management 
and Maintenance), pp. 9-10. 
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they can make the most effective use of their own 
Plan and can explain its operation to other employees 
more clearly. 
It has been necessary for some companies to train 
union representatives due to their participation in time 
study procedures. In one such case the industrial engineer 
for the company stated that: 
Training is done on the job and after hours. 
The former is under the supervision of trained time 
study men. Lectures and training films speed the 
learning process. After-hours training consists 
of selected night courses being given at local 
universities.l" 
In the development of motion and time study men, 
indications have been that this training has been usually 
done by the apprenticeship method. Thomas R. Turnbull, a 
prominent industrial engineer with the Johns-Mansvilie 
company, pointed out the hazards of this method when he 
stated: 
It Is certainly dangerous to allow Time Study 
Trainees to acquire their skill and understanding 
by Osmosis, from an experienced Time Study man, or 
through a non-formalized apprenticeship. For, in 
such instances, the learner is certain to acquire 
all of the bad practices of the person to whom he 
y
 C. H. Cox, WA New Time Study Training Program for 
Supervisors," Proceedings National Time and Motion Study 
Clinic, Chicago, November 5, 6, and 7, 1947, p. 34. 
1 0
 H. T. Walton, "Labor and Management Team Up for 
Time Studies," Factory Management and Maintenance, 106:75, 
July, 1948. 
12, 
J
"
L
 Thomas R. Turnbull, "Development of a Time Study 
Training Program," (unpublished paper presented to the Detroit 
chapter of the Society for the Advancement of Management, 
April 16, 1946.) 
IP 
Phil Carrol, Jr., "Training Time Study Men," 
Modern Management, 6:17, July, 1946. 
Loc. cit. 
is apprenticed, and there is no way, for either the 
Manager of the Standards Department or the Management, 
to be sure.that approved Techniques have been 
acquired. 
Phil Carrol, Jr., has also said that M . • • in no 
case do I agree that a new man should be turned over to an 
»old hand1 to be trained." Carrol also emphasized the 
importance of time study training by stating that it is the 
best means we have in industry today for the development 
of sound managerial talents, and that time study training 
15 
is an excellent way to develop management-minded men. 
CHAPTER III 
PROCEDURE 
Results of this investigation have been based on three 
primary sources of information, all limited to the United 
States. There were (1) catalogue information of colleges 
and universities that gave undergraduate training in motion 
and time, study; (2) replies to a questionnaire which was 
sent to each of these institutions; and (3) replies to a 
questionnaire submitted to prominent industrial organizations. 
The investigation of institutional training was 
limited to regular academics-credit subjects in motion and 
time study at the undergraduate level. It was assumed that 
any special instruction given for people in industry would 
be basically similar to the other courses given by the 
institutions since the same instructors and facilities would 
in all probability be used. Also, the investigation was 
limited to undergraduate instruction because graduate work 
in this field is much less extensively done, and when given 
is usually less standardized and is presented with more 
pedagogical freedom. For these reasons it was felt that 
information pertaining to graduate training in motion and 
time study could not effectively be included in the results. 
The investigation of indus tri al t raining was limited 
to formal or classroom training given men who were doing 
1 4 
motion and time study work as their primary duty. Other types 
of training relating to motion and time study reported by in­
dustrial concerns included training in work simplification 
for people whose duties were not primarily those of motion 
and time study, and the training of motion and time study men 
by the apprenticeship method. 
Training in work simplification has not been included 
because such training is ordinarily more superficial than the 
training given motion and time study men. Review of published 
articles indicated that training in work simplification was 
fairly well standardized and reference has previously been 
made to such courses.^" Information about the apprenticeship 
method of training has not been included because of the in­
formal and personal nature of such training. 
Details of the procedures used in analysis of existing 
institutional and industrial training in motion and time study 
are described in the following pages. 
INSTITUTIONAL TRAINING 
To make a study of the instructional techniques used 
by colleges and universities that gave instruction in motion 
and tinB study, it was necessary to establish which institu­
tions offered such instruction. Search of educational and 
1Cf. ante, p. 10. 
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other related literature did not reveal any previous study 
of a similar nature, thus it was necessary to compile a list 
of such institutions. This list was developed in the following 
msnne r: 
1. A list of institutions that might have given motion 
and time study as a subject was compiled from (1) a list of 
industrial engineering curricula accredited by the Engineers1 
Council for Professional Development, (2) a list of motion 
and time study text book adoptions by colleges and universi­
ties as obtained from the publishers of these text books, and 
(3) a review of current literature, educational directories, 
and organizational membership lists. This list consisted of 
approximately 150 institutions. 
2. Recent catalogues of all the institutions on the 
list were examined to determine whether any subject or sub­
jects in motion and time study were offered in each of the 
institutions. This resulted in a reduction to ninety colleges 
that had curricula leading to a bachelor's degree with in­
dication that motion and time study was a required or an 
elective subject. 
3. A survey of all institutions remaining on the list 
was made by means of a questionnaire. Samples of the letter 
^Pourteenth Annual Report, Engineers1 Council for 
Professional Development, September 30, 1946, p. 24. 
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and questionnaire that wera sent to each institution are shown 
as Exhibit 1, Appendix 3. 
4. Replies to the questionnaire reduced the list of 
institutions to ei^ity, as some of the replies indicated that 
motion and time study had not been given at the institution 
or that it had been discontinued. 
The institutions that remained constituted the list 
that gave motion and time study as a credit subject applicable 
to a bachelor's degree. This list, with other information is 
given in Table XVI, Appendix A. 
INDUSTRIAL TRAINING-
To obtain information pertaining to industrial training 
in motion and time study a survey was made of prominent indus­
trial organizations in the United States. Samples of the 
questionnaire and the letter which accompanied it are shown 
as Exhibit 2, Appendix B. 
The fifty-seven companies to whom the questionnaire 
was sent were selected on the probability that formal or 
classroom training in motion and time study was given to the 
men doing this type of work. No attempt was made to determine 
the extent of this type of training in the country as a whole. 
The information desired was that relating to the most advanced 
17 
form of inius trial training, and it was assumed that the larger 
compani es we re in bett e r po si ti on to supply this info rmat ion. 
For these reasons no questionnaires were sent to small com­
panies. 
Types of indns trial activities engaged in by the com­
panies surveyed ii included: aeronautical, automotive, con­
st ruction materials, chemicals, electrical, food, farm equip­
ment , glass, power equipment, retail mail order, non-ferrous 
metal, office equipment, paper, rubber, steel, and textile. 
CHAPTER IV 
MOTION AND TIME STUDY INSTRUCTION 
IN UNIVERSITIES AM D COLLEGES 
One of the most important phases of instruction in 
motion and time study is that done at the university or 
college level. The primary purposes of this training are 
to familiarize the individual student with the principles 
and techniques uded in motion and time study to permit the 
student to understand the subject in its relationship with 
other subjects, to understand its role in the operation of 
industrial enterprises, and to help prepare the student for 
motion and time study or related work upon the completion of 
his college work. Good training procedures are important to 
fulfill these purposes. 
Comparative information pertaining to institutional 
instruction in motion and time study is given in this 
chapter. Results were based on information obtained from 
recent catalogues of the various colleges and universities 
and from the replies to the questionnaire that was sent to 
these institutions. Eighty-nine per cent of the catalogues 
used as a source of information were for the school years 
1947-48 and 1948-49. The oldest catalogues used were for 
the year 1944-45. 
19 
All of the information presented in this chapter is 
not primarily concerned with instructional techniques or 
facilities, however it is believed that such information had 
indirect bearing on the study and was sufficiently important 
to be included. 
RESULTS MB ANALYSIS OF CATALOGUE INFORMATION 
Reliability of the M s t of Institutions That Gave 
Instruction in Motion and Time Study. The original list of 
institutions that gave motion and time study instruction con­
sisted of ninety schools. Catalogue information indicated 
that eighty-three of these schools had some type of a subject 
devoted to motion and time study. Subjects that were only 
partially devoted to motion and time study were not consid­
ered nor included in the analysis. In addition to the eighty 
three institutions, there were seven institutions whose 
catalogue information did not indicate that motion and time 
study was given as a subject, but other information indicated 
that such a subject might have been given. Replies to the 
questionnaire were received from sixty-three of the eighty-
three schools, and no replies were received from the seven. 
Since these seven institutions did not answer the question­
naire, it has been assumed that they did not offer motion 
and time study as a subject of instruction. Of the sixty-
three responses, representing 76 per cent of the eighty-
three institutions, three of them seated, that motion and time 
study was not offered 03? that it had been discontinued. This 
reduced the list to eighty institutions that offered motion 
and time study as a subject, and replies were received from 
sixty, or 7 5 per cent. 
With the hij#i ^ rcertbage of response to the question­
naire and with the catalogue information of the remaining 
twenty schools ,4t is believed that the nujab^ r of eighty 
represents a reliabla ^gt^re f t h e total numbef of insti-
tutions that gave |hstruc'tioh in motion and time stui|y. For 
this -atu'ly^ /-^ -"''!©^ . been ass timed that eighty was the total 
numbi er of insti tut ions t hat gave ins truet ion in mo t ion and 
time study in 1948. 
fable II.y page 21, shows the distribution of the in-? 
stitutions that gave instruction in motion and time study 
by geographic divisions of tlie United Stages'* $1^0 shown are 
the states comprising the various divisions, the number of 
replies to the questionnaire, and the percentage response in 
each section* -
The greatest response was from the far* Western and 
Southeastern sections in which 86 and 85 per cent, respectively, 
of the institutions replied. The sections that gave th© 
smallest responses were the lestern and North Qentral wit3a 67 
ant 6g per cent, respectively. The response from the North-
21 
TABLE II 
NO. OF NO. OF PER CENT 
INSTITUTIONS REPLIES OF TOTAL 
NORTHEASTERN STATES 25 19 76 
(Del., Conn., Me., Md., 
Mass., N. H., N. J., 
H. Y., Pa,, R. I., Vt., 
and D. C.) 
NORTH CENTRAL STATES 26 18 69 
(111., Ind., Iowa*, Mich., 
Minn., Mo•, Ohio•, and 
Wis.) 
SOUTHEASTERN STATES 13 11 85 
(Ala., Ark., Fla*, Ga,, 
Ky., La., Miss., N. Car., 
S. Car., Term., Va., and 
W. Va.) 
WESTERN STATES 9 6 67 
(Colo., Kans., Nehr., 
N. Mex., N. Dak., Okla., 
S. Dak., Texas, and 
Wyo.) 
FAR WESTERN STATES 7 6 86 
(Ariz., Calif., Idaho, 
Mont., Nev., Ore., Utah, 
and Wash.) 
UNITED STATES 80 60 75 
GEOGRAPHIC DISTRIBUTION OF INSTITUTIONS 
THAT GAVE INSTRUCTION IN MOTION AND TIME STUDY" IN 1948, 
AND NUMBER OF INSTITUTIONS REPLYING TO QUESTIONNAIRE 
22 
eastern section was 76 per cent, which was slightly greater 
than the national response. The number of replies from the 
various sections was relatively uniform, therefore the 
results are believed to be representative of each section of 
the United States as well as the country as a whole. 
Geographical Comparison. A geographical comparison 
of the institutions that gave instruction in motion and time 
study is shown in Table III, page 23. It is believed that 
this tabulation shows in some degree the relative quality 
of instruction for the various sections of the country and 
for the country as a whole. 
Tabulations were based partially on American Society 
for Engineering Education affiliation because a requirement 
foraffiliation is that an educational institution engaged in 
technical instruction have one or more curricula accredited 
by the Engineers1 Council for Professional Development or 
by a major regional educational association.1 The accrediting 
by the Engineers1 Council for Professional Development has 
been on the basis of an inspection upon invitation from the 
2 
institution desiring the consideration for accrediting. 
^•"Constitution and By-Laws, American Society for 
Engineering Education," The Journal of Engineering Education, 
38*302, February, 1948. 
2
" E . C. P. D. Resumes Accrediting of Engineering 
Curricula," The Journal of Engineering Education, 38*209, 
November, 1947. 
TABLE III 
GEOGRAPHICAL COMPARISON OP INSTITUTIONS THAT GAVE INSTRUCTION 
IN MOTION AND TIME STUDY WITH INSTITUTIONS AFFILIATED WITH A. S. E. E. 
AND INSTITUTIONS WITH E. C. P. D. APPROVED INDUSTRIAL ENGINEERING CURRICULA 
North- North South- Far United 
eastern Central eastern Western Western States 
A. No. of institutions That 
Gave M* & T. S. in 1948 25 26 13 9 7 80 
B. No. of Institutions Affil-
58 31 22 25 18 154 
C. Ratio, Line M A M to Line W B M , 
43 84 59 36 39 52 
D. No. of Institutions Affil­
iated with A. S. E. E. That 
23 22 10 9 7 71 
E. Per Cent, Line "D" of Line 
«B,f — 40 71 48 36 39 46 
P. Per Cent, institutions That 
Gave M. & T. S. That Were 
Affiliated with A. S. E. E.- 92 85 77 100 100 89 
G. No. of Institutions with 
E. C. P. D. Approved Indus­
trial Engineering Curricula- 13 5 4 3 1 26 
H. Per Cent, Line "G11 of Line 
"A" — 52 19 30 33 14 33 
NOTES: (1) Source of A. S. E. E. affiliation: B. J. Robertson, "What Do 
You Know about Your Section," The Journal of Engineering Education. 38:1-6, Feb., 1948. 
(2) Source of E. C. P. D. accreditation: Fourteenth Annual Report, Engineers» 
Council for Professional Development, Sept. 30, 1946, p. 24. 
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Table III shows that the greatest concentration of 
ire titntions that gave instruction in motion and time study 
in relationship to the institutions that had engineering 
courses and were affiliated with the A* S. E. E. was in the 
North Central section of the United States. The ratio of 
schools that gave training in motion and time study to the 
total number of schools affiliated with the A* S. E. E. was 
84 per hundred. In the Western and Far Western sections, 
the ratios were 36 and 39 per hundred, respectively, while 
the ratio of the United States as a whole was 52 per hundred. 
Of the institutions that were affiliated with the 
A* 3. E. E. and gave instruction in motion and time study, 
the North Central sections showed 71 per cent as compared 
to not more than 48 per cent for any other section. For the 
United States as a whole, 46 per cent of the institutions 
that were affiliated with the A. S. E. B. gave instruction 
in motion and time study. 
Of the schools that gave instruction, all of the 
schools in the Western and Far Western sections were affili­
ated with the A. S. E. B. The Southeastern sections showed 
the lowest percentage affiliation with 77 per cent, and the 
percentage for the United States as a whole was 89. 
Comparison of institutions with E. C P. B. accredited 
curricula which required motion and time study showed that 
the Northeastern section had the greatest percentage of in-
S t it utions wi th approved eurrieula^ with 52 per eent . .fox 
the United States as a whole, 33 per cent of, the institutions 
that required mot ion and 1?ime study nad the curricula approved 
by B» C. P. B# 
This information did not show that any one section of 
the country was .outstandingly superior to any other section 
when A. S. £• affiliation and E.' Q.. P; B. accreditation 
were considered. If any one section appeared to have been 
superior, it was the Northeastern section as it ranks hi^i 
in both comparisons.. On the basis~of E. G. P.,, 3*. a c c r e d i t a ­
tion alone, which was on individual c^rletjLla a M not in^ 
Stitutibnal a^lliation section was , 
superior. 
Mitribunion oj ifsti tutions by gourseis of Study. 
Information obtained from the catalogues of the eighty in­
stitutions that gave instruction in 1948 disclosed that a 
variety of organized courses of study required motion and 
time study as a subject. A tabulation of these various 
courses is shown in Table IV, page 26. Motion and time study 
was required in fifteen differently named sequences. Of 
these fifteen, industrial engineering and mechanical engineer­
ing options were the designated courses of study in forty-
tw© of the institutions which represented 62.7 per cent of 
the total number of institutions. 
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TABLE IV 
Per Cent, 
No. of Per Cent Electives 
Courses of Study Colleges of Total Omitted 
1. — 26 32.50 38.81 
2. Mechanical Engineering Option---— 16 20.00 23.89 
3. 5 6.25 7.46 
4. 4 5.00 5.97 
6. Administrative Engineering 3 3.75 4.48 
6. 3 3.75 4.48 
7. 2 2.50 2.99 
8. 1 1.25 1.49 
9. 1 1.25 1.49 
10. 1 1.25 1.49 
11. General Engineering Option 1 1.25 1.49 
12. Engineering and Business Adm.— 1 1.25 1.49 
13. Mechanical Engineering and Busi 1 1.25 1.49 
14. Industrial Administration 1 1.25 1.49 
15. 1 1.25 1.49 
16. — 13 16.25 
Total — 80 100.00 100.00 
NOTE: Motion and time study was a required subject in 
more than one course of study for some institutions. Only the 
most specialized in industrial engineering subjects was included 
in this tabulation. 
COURSES OF STUDY" THAT REQUIRED 
MOTION AND TIME STUDY AS A SUBJECT 
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Bis tribution by Departmental Organization of Insti tu-
tions That Gave Motion and Time Study Instruct ion. Catalogue 
information pertaining to the eighty institutions that gave 
instruction in motion and time study in 1948 disclosed that 
in sixty-two of the institutions, the subject was taught by 
a department in the engineering division of the institution. 
In the remaining eighteen institutions the instruction was 
in departments of non-engineering divisions. This information, 
together with the distribution of institutions by each depart­
ment, is shown in Table V, page 28. In fifty, or 63 per cent, 
of the institutions, the industrial and mechanical engineering 
departments performed the instruction. 
Distribution of Institutions by Required and Elected 
Subjects of a Course of Study. A tabulation of the number 
of required and elective subjects in motion and time study 
as given by eighty institutions is shov/n in Table VT, page 
29. This information revealed that in sixty-eight, or 85 
per cent, of the institutions, motion and time study was a 
required subject in some course of study. It also revealed 
that in fifty-nine, or 73.75 per cent, of the institutions 
only one subject in motion and time study was given. 
Bistribut ion of Sixty-Eight Institutions by Credit 
Hours Requirement in a Course of Study Leading to a Degree. 
A tabulation of the sixty-eight institutions that required 
motion and time study as a subject in a course of study is 
TABLE V 
ENGINEERING AND NON-ENGINEERING DEPARTMENTS 
THAT GAVE MOTION AND TIME STUDY INSTRUCTION 
No. of Per Cent 
Department Colleges of Total 
ENGINEERING DIVISION: 
Industrial Engineering 26 32.50 
Mechanical Engineering 24 30.00 
Management Engineering 3 3.75 
General Engineering 3 3.75 
Administrative Engineering 2 2.50 
Industrial Management 1 1.25 
Business and Engineering A d m . — — 1 1.25 
Engineering 1 1.25 
Shops 1 1.25 
Total-- 62* "/7.5Q 
NON-ENGINEERING DIVISIONS: ~ 
Management 6 7.50 
Business Administration— 5 6.25 
Business Management 2 2.50 
Business 1 1.25 
Business Manufacturing 1 1.25 
Commerce 1 1.25 
Industry 1 1.25 
Industrial Management 1 1.25 
Total— TjJ 22.50 
TOTAL 80 _ 100.00 
NOTE: Non-engineering divisions included 
divisions of Commerce, Business, Business Administra­
tion, and Business Management. 
TABLE VI 
TYPES OF MOTION AND TIME STUDY" SUBJECTS 
No. of Per Cent 
M. & T. S. Subjects Colleges of Total 
One Required 
Two Required 
Three Required 
One Required, One Elective— 
Two Required, One Elective-— 
None Required, One Elective— 
None Required, Two Electives-
Total 
49 61.25 
12 15.00 
1 1.25 
5 6.25 
1 1.25 
10 12.50 
2 2.50 
m 100.00 
TABLE VII 
HOURS OF CREDIT 
FOR REQUIRED MOTION AND TIME STUDY SUBJECTS 
Hours 
Credit No. of Institutions 
Required Semester Quarter 
1 1 0 
2 10 0 
3 24 4 
4 7 6 
5 1 5 
6 2 3 
7 2 1 CO 0 1 
9 0 1 
Total 47 21 
Mean 3.23 hrs. 4.90 
Equivalents 4.85 * 3.27 " 
Mean, All Inst. 5.24 w 4.86 " 
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shown in Table 711, page 29. This tabulation revealed that the 
mean credit hours for all institution was 3.24 semester hours 
or 4.86 quarter hours. For institutions that operated on the 
semester basis, the three hour credit subject was in pre­
dominance, however for institutions that operated on the 
quarter basis, no particular hour-subject was shown pre­
dominant preference. 
RESULTS AID ANALYSIS OF QJJESTIOMAERE REPLIES 
laboratory Training in Mot ion and Time Study. Replies 
from the sixty institutions that gave motion and time study 
indicated that fifty-four, or 85 per cent, of the schools 
gave laboratory training in motion and time study. 
Year Motion arid Time Study Was First Given. Of the 
sixty schools that responded to the questionnaire, fifty-six 
of them indicated the year that motion and time study theory 
instruction and laboratory instruction were started. Figure 
1, page 31, shows the growth curve for motion and time study 
instruction based on these fifty-six replies. 
The earliest instruction was in 1905, and another in­
stitution performed its first instruction in 1908. For the 
next seventeen years, no additional instruction was started 
at any other school. From the year 1925 to 1939, the in­
cidence of instruction was rather constant with a total of 
twenty-five colleges having started instruction by 1939. 
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Note: Based on replies from 56 colleges of 80 
colleges that gave motion and time study 
instruction in 1948. 
1900 1910 1920 1930 1940 1950 
YEAR 
FIGURE 1 
GROWTH OF MOTION AND TIME STUDY INSTRUCTION 
IN COLLEGES AND UNIVERSITIES 
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During the years of 1940 and 1941 the growth was accelerated. 
This coincides with the increased industrial activity associ­
ated with World War II when demands were made on schools to 
help supply technically trained men for industry. From 1942 
until the end of the war, the growth was constant at the rate 
of two new schools each year. In the first year after the war, 
1946, eight schools started teaching motion and time study, 
and this coincides with the general increase in enrollment 
at colleges and universities following the war. Since the 
war, the growth in instruction has continued through the year 
1948, and the curve shows no indication of leveling off. 
The growth curve as shown in Figure 1 does not give a 
complete record of the growth of motion and time study in­
struction in colleges and universities due to lack of complete 
data from all schools that gave motion and time study instruc­
tion. It has been estimated that there was a total of eighty 
schools that gave instruction in motion and time study as a 
separate subject. The curve was based on replies from fifty-
six schools. Of these fifty-six schools, the replies from 
seven institutions indicated the probable date for the begin­
ning of this instruction with the possibility of it having 
been started earlier. Of twenty schools not included in 
the data, seven schools had E. G. P. D. approved industrial 
engineering curricula. It was probable that these seven 
schools gave motion and time study instruction prior to 1941 
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since most of the C. P. £• accrediting was done prior to 
World War II• 3 The growth of motion and time study instruc­
tion as shown in Figure 1 indicated the trend of the growth 
based on available information, and it is believed that the 
true curve would terminate approximately twenty-five points 
higher for the year 1948• 
Industrial Training in Motion and Time Study. Of 
the sixty respondents to the questionnaire, thirty-one, or 
52 percent, indicated that industrial training in motion and 
time study had been given during or previous to 1948. Re­
sults of industrial training in motion and time study are 
shown in Table VIII, page 34# 
Of these thirty-one schools, only fourteen, or 45.2 
per cent, of those that had given industrial training, gave 
such training in either 1947 or 1948. The influence of World 
War II on motion and time study training was evident in that 
seventeen schools, or 54.8 per cent, of those that had given 
industrial training gave such training only during the years 
1941 through 1946. 
Of the schools that have given industrial training, 
seventeen, or 54.9 per cent, had motion and time stady as a 
curriculum subject prior to 1940, and of the fourteen schools 
3 t t E . C P. D. Resumes Accrediting of Engineering Gorri-
cula," loc* cit* 
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TABLE VIII 
When 
Instruction 
Was First 
Given 
No. of 
Colleges, 
Total 
No. % 
Before 1940 17 55 
Since 1940 12 39 
Not Known 2 6 
Instruction 
Given in 
War Years 
1941-1946 
8 26 
8 26 
1 3 
Instruction 
Given in 
Post-war Years 
1947-1948 
No. % 
9 29 
4 13 
1 3 
Total 31 100 17 55 14 45 
NOTE: Based on a total of sixty questionnaire 
replies. Thirty-one colleges, or 52 per cent, had given 
industrial training in motion and time study, and twenty-
nine colleges, or 48 per cent, had not given such training. 
SPECIAL TRAINING IN MOTION AND TIMS STUDY 
IS GIVEN BY COLLEGES FOR INDUSTRY— 
COMPARED BY YMRS WHEN GIVEN 
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which gave industrial training in 1947 and 1948, nine of 
these schools had motion and time study as a curriculum sub­
ject before 1940. Pour of the fourteen had offered motion 
and time study as a curriculum subject since 1940. 
Replies to this particular question indicated that 
industrial training in mot ion and time study was done by 
the schools more experienced in giving instruction in motion 
and time study. 
Number of Students Instructed Per Year. Replies from 
sixty institutions that gave instruction in motion and time 
study gave information pertaining to the approximate number 
of students trained in mot ion and time study each year. A 
tabulation of this information is shown in Table IX, page 36. 
For thirty-eight, or 63.4 per cent, of the institutions the 
total number of students taught in each institution was lass 
than one hundred. Large groups have not been given instruc­
tion except in several institutions. The number of institu­
tions that gave training to more than two hundred students 
per year was nine, or 15 per cent, and the total number of 
students trained in motion and time study per year was approx­
imately 6900 students. The nine schools that each gave in­
struction to two hundred or more students per year instruct 
approximately 2900 students, or 42 per cent of the total 
Text Books Used. Fifty-six institutions indicated the 
text book that was used in sixty-ei^it classes in motion and 
time study taught by these institutions. The distribution 
of the sixty-eight classes by text book name and author is shown 
TABLE IX 
YEARLY ENROLMENT 
IN MOTION AND TIME STUBT SUBJECTS 
Number of 
Students Number of Per Cent 
Per Year Institutions of Total 
0 to 50 - - 16 26,7 
51 to 100 22 36.6 
7 11.7 
151 to 200 — 6 10.0 
201 to 250 2 3.3 
251 to 300— 4 6.7 
301 to 350 0 
1 1.7 
- 2 3.3 
Total— W 100.0 
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in Table X, page 38. A total of thirteen different texts 
were used, however four texts were used for nearly 83 pe r 
cent of the total number. The most frequently used text, 
Barnes1 Motion and Time Study,4 was used in more than 43 
per cent of the classes which was double the percentage for 
any other single book. 
A comparison of texts used in a second subject of in­
struction in motion and time study showed that a total of 
seven texts were indicated as having been used. This com­
parison for a second subject showed that there was not a de­
cided preference for any one text as there was when all 
courses were considered. This may indicate that an advanced 
text in motion and time study is needed, or that advanced 
treatment of the subject cannot easily be presented in a book. 
Use of Laboratory Manuals. Although 88 per cent of 
the institutions that gave instruction in motion and time 
study also gave laboratory instruction, information from 
fifty-four institutions did not indicate that ttere was any 
extensive use of laboratory manuals in the laboratory phase 
of instruction. The extent of use of laboratory manuals is 
shown in Table XI, page 39. Thirty institutions, or 55 per 
cent, indicated that no manual was used. There was no pre­
ference for any particular manual by those institutions that 
Publisher, John Wiley and Sons, Inc., New York, 1940, 
2nd *ed. 
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TABLE X 
NOTE: Fractions indicate that more than one text was 
used for a subject. 
TEXT BOOKS USED BY COLLEGES IN 
MOTION AND TIME STUDY INSTRUCTION 
I . Sixty-eight courses in motion and time-
study as given at fifty-six colleges, 
II. Twelve courses in motion and time study 
given as a second subject at twelve 
colleges. 
I II 
No. of Per Cent No. of Per Cent 
Courses of Total Courses of Total 
Barnes, Motion and Time 
Study (27, 4/2. 17TP- 29 1/3 43.2 2 16.7 
Lowry, Maynard, and 
Stegemerten, Time and 
Motion Study TT37 z!z, 
— 14 1/3 21.1 3 25.0 
Morrow, Time Study and 
Mo t i onnEonomy— 8 11.8 1 8.3 
Mundel, Systematic 
Motionand Time Study- 4 l/z 6.6 1 1/2 12.5 
Instructors1 Notes, 
No Text Used 3 4.4 2 16.7 
Barnes, Work Methods 
Trainin^Hanual— 1 1/2 2.2 
Schutt, Time Study 
Engineering 1 l/ 2 2.2 
Maynard and Stegemerten, 
Operation Analysis 1 1/3 1.9 
Holmes, Applied Time 
and Motion Study 1 1.5 1 8.3 
Shumard, Primer of 
Time Study 1 1.5 1 8.3 
Alford and Bangs, 
Production Hand Book-- 1 1.5 
Barnes, Motion and Time 
Study Applications--— 1/2 .7 
Maynard, Stegemerten, 
and Schwab, Methods 
Time Measurement 1/2 .7 1/2 4.2 
Sampter, Motion 
Study -- 1/2
 17 
Total 68 100.0 12 100.0 
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TABLE X I 
LABORATORY MANUALS USED IN 
MOTION AND TIME STUDY INSTRUCTION 
No. of Per Cent 
Colleges of Total 
No Manual Indicated 30 55 
Institutional Manual or Notes 15 27 
Barnes, Motion and Time 
Study Applications 2 1/2 5 
University of Michigan- 2 4 
Barnes, Work Measurement 
Manual 1 l/2 3 
Barnes, (Unspecified) 2 4 
Private Companies1 Procedures 
Manual 1 2 
Total "T3 100" NOTES: Fractions indicate that more than 
one manual was used. 
A manual was considered to be institutional 
if used only at the institution where it was 
written. 
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indicated that a manual was used. 
The situation as revealed by this information was 
contrastingly different than the situation for laboratory 
instruction in another branch of engineering. A study of the 
use of laboratory manuals in electrical engineerirg lab­
oratory instruction showed that nearly all of the institu­
tions used manuals, and as many as 92 per cent of the manuals 
in certain courses were prepared by someone in the school 
5 
that gave "Qie instruction. 
The manuals that were used by more than one institu­
tion for motion and time study were not conventional lab­
oratory manuals with perhaps the exception of the one desig­
nated as "University of Michigan." The publications by 
Barnes were essentially supplementary text material rather 
than being- laboratory manuals. Several of the colleges that 
used their own manual or notes submitted samples for inspec­
tion. These usually consisted of specific laboratory instruc­
tions and exercises and could be considered conventional 
manuals. One published manual was Motion and Time Study 
Laboratory Manual by Harold S. Smalley, however results 
^Joseph C. Michalowioz, "Electrical Engineering 
Laboratory Exercises,w The Journal o£ Engineering Bducatlon 
(American Society for Engineering Education), 38:766, June, 
1948.
 A 
Publisher, Wm. 0. Brown Company, Dubugue, Iowa, 1948. 
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indicate that it has not at present a wide usage. 
SUMMARY OF CONOIiUSIONS 
Partial conclusions pertaining to instruction in 
motion and time study given by colleges and universities are 
summarized as follows; 
1. |*xtent of Instruction in motion and time study was 
influenced by the degrfe of industrialization in the sections 
of the United States since the Northeastern and North Central 
sections gave the predominance of instmotion. 
2. The general quality of instruction in motion and 
time study was highest in the JTortheastern section of the 
United States if Eo G. P. B. accreditation is used as the 
eriteri&n. 
3. The most common qourses of study that included 
motion and time study as a required course were industrial 
engineering and industrial options in meebanleal engineering. 
4. Motion and time study was primarily an engineering 
subject, ho^ eireit, it was not strictly an engineering subject 
as it was frequently taught; in connect ion with business 
courses. 
o 5^ M^iph and tima study was usually given as a single 
required: subject in a course of stu&y. It was frequently 
given as two subjects with motion study as one subject and 
time stu&y as the other. 
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The-extent of instruction in motion and; time study 
has experienced a steady growth since 1925 #th an aeeelerar 
tion at the beginning and end of World War II. There was no 
evidence to indicate that the growth had stopped as of 19(48. 
7. Special industrial training in motion.- mfc .1&m§ 
study was accelerated during World Wair I| and has since 
declined, espaeially at insti tut ions where instruction in 
motion and time study was given for the first time since 1940• 
8* The re was a deci ded preference for Barnes? Motion 
' 7 
and Time StudyV as the text for subjects, in motion and time 
sttaiy with liowry, Maynard, and ptegeme rt,gn£s Time and Mot ion 
gftudy? Morrowfs Time f^rulfe;- and Motion Jgponomy;-f and Bandel'S; 
Systematic Time! Stxtty preferred in the order given. 
9. ?here was no decided preference fbr any particular 
text for a second or advanced course in mot;Lon and time stu^y. 
10. The* use of lab oratory . manual s,fc»r,. motion-an^ time 
study instruct ion has not been a common practice. It is 
believed that this condition existed because the subject 
matter can be effectively presented without a manual, or a 
suitable manual for use in the laboratory has not been 
pub lished. 
Publ i sher , John Wiley and Sons, Inc., |Iew ITork, 1940, 
2nd . ed . Q ' ' 
"Publisher, McGraw-Hill Book Company, Ine., -SewYork, 
1940, Srd.ed. 
'Publisher, The Ronald Press Company, Hew York, 1946. 
1 0Publisher, Brentice Hall, Inc., Hew York, 1947. 
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Numerous variations have e x i s t e d in motion arid time 
study laboratory procedures due to the influence of many-
fact ors, some of which ..have 'been, pre'sejated "in the preceding 
chapter• ^ueh varia tions have not pe rmif10d the pre sent at ion 
of a complete picturei of laboratory procedures. However, it 
has been possible to classify laboratory activities at many 
©J the colleges, a tabulation of which gave a e r o s s T s e e t i o n a l 
presentation of laboratory procedures. These activities are 
shown in Figure 2, pages 44 through 4,8; and are presented as 
typical laboratory activities in mot ion and time study. 
This figure shows the numiber of instituHons that used 
each of the activities, in laboratory training and the average 
number qf laboratory periods that;were devoted to each activit|r 
These results were based on Information received from twenty 
instifetions that gave a single course in mptipn and time 
s^udy with a laboratory period consistim : of two or three 
hours per week, and from ten Institution^ that had a lab­
oratory period of six hours jje-r week or that gave mot ion and 
time study as two courses. Tlris bi'e^Mp^n .^ ave a''r^ pr/ejent'afr' 
tipn of n^orjpaal^  and "intensive!1? laboratory training. 
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"NORMAL" LABORATORY TRAINING: 
1st Bar—Percentage and number of institutions that 
indicated primary use of the activity in laboratory 
instruction given once a week in a two or a three 
hour period. Based on activities at twenty colleges. 
End Bar—Average number of laboratory periods devoted to 
the activity by institutions represented in 1st bar. 
"INTENSIVE" LABORATORY TRAINING: 
3rd Bar--Percentage and number of institutions that 
indicated primary use of the activity in laboratory 
instruction given as two subjects or as a five or six 
hour period per week. Based on activities at ten 
colleges. 
4th Bar--Average number of laboratory periods devoted to 
the activity by institutions represented in 3rd bar. 
ACTIVITY 
1. Demonstration: 
(15% 3) 
(1.00) 
(10% 1) 
(1.00) 
Stop Watch Practice: 
_J (1.20) 
(701 7.) 
1 (1.28) 
3. Process Charts; 
(90% 9) 
FIGURE 2 
COMPARISON OF LABORATORY ACTIVITIES 
IN MOTION AND TIME STUDY 
Man and Machine Charts: 
(1.20) 
(sof a) 
(1.38)1 
Left and Right Hand Charts: 
(60* 12) 
(1.25) 
1.43) 
Micromotion Study: 
(60% IS) 
(1,67? J 
(8036 8) 
(1.50) 
Motion Picture Photography: 
EMM 
E (1712) (g<?% 2 (l.oo) 
Motion Pictures Shown: 
, (86fl 5? 
I ( 1 . 0 0 ) 
(syfl s?^l 
;ooT 
Principles of Motion Economy: 
1I 
(40% 4 ) 
(1.75) 
I1!CURE 2 (Continued) 
COMPARISON OF LABORATORY ACTIVITIES 
IN MOTION AND TIME STUDY 
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10. 
13. 
14. 
16. 
Operation Analysis: 
fStOO) 
11. Methods Project: 
(4.60) 
(70# 7) 
(6.913 
IE. Time Study: 
(100% EO) 
(3*75) 
(4.10) 
Performance Rating: 
J450J4 10) 
(1.70) 
(90% 9) 
Motion Time Data: 
(60% 6) 
1.55) 
Standard Data: 
J21 
fir; E5T 
(70% 7) 
(2.72) 
MOURE 2 (Continued) 
COMPARISON OF LABORATORY ACTIVITIES 
IN MOTION AND TIME STUDY 
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16. Allowance Determination: 
(10* 2 ) 
fl.OO) 
(30* 2? 1 JJ 
TiToo) 
17. Plant Visits: 
, .(80* 6! 
_J (1.12) 
2lE 
10* i) 
18. Employee Training: 
• (5*1) 
(1.00) 
.50) 
19. Problem Solution: 
(5* 1) 
(2.00) 
(10* 1) 
(1.00) 
20. Discussion: 
I (10* 2) 
(1.50) ' 
(10* 1) 
(1.00) 
21. Miscellaneous: 
(2.50) 
(70* 7) 
(2.00) 
(10* 2 
PISURE 2 (Continued) 
COMPARISON OP LABORATORY ACTIVITIES 
IN MOTION AND TIME STUDY" 
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22. Written Standard Practice 
I I (5% 1 ) 
(1.00) 
(None) 
23. Industrial Time Study: 
"~ (None) 
(10% 1) 
(6.00) 
24. Line Balancing: 
"~ (None) 
(10% 1) 
(1.00) 
25. Ratio Delay: 
(None) 
(20% 2) 
rnuu) 
26. Interference: 
~" (None) 
I 20% 2) I 
(I7UU) 
FIGURE 2 (Continued) 
COMPARISON OB1 LABORATORY ACTIVITIES 
IN MOTION All!) TIME STUDY 
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Bach of the major activities is discussed separately 
in this chapter relative to (1) the definition, (2) extent 
of use, (3) combination with other activities, and (4) tech­
niques and facilities used in the presentation of the activity. 
ANALYSIS OP LABORATORY ACTIVITY 
Demonstration 
Definition: By demonstrations it was meant that the 
laboratory period was used by the instructor to demonstrate 
some general principle of motion and time study with little or 
no participation by the student. 
Purpose: Generally, the demonstration was ibr inspir­
ational purposes, such as pointing out the effectiveness of 
motion aril time study applications. Not included in this 
classification were specific demonstrations such as might be 
used for instruction in motion picture photography or specific 
principles of motion economy. If the primary purpose was 
interpreted to be one of another activity classification, it 
was so classified. 
Extent of Use: Demonstrations as a technique were used 
infrequently by either the institutions that gave nomal or 
intensive laboratory instruction. Of the institutions that 
did use demonstrations, they were only to a minor extent as 
it was indicated that an average of one laboratory period was 
used. 
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Combination: Other techniques, such as stop watch 
timing by the student, were combined with the demonstration 
for emphasis. Numerous other types of laboratory activities 
were presented by means of demonstrations. 
Technique and Facilities: Most frequently, some type 
of an operation was performed using an unimproved method. In 
contrast, an improved method was presented whiah illustrated 
the effects of methods improvement. An operation frequently 
used for this was Barnes1 Pin Board assembly.1 
St op Watch Practice 
Definition: By stop watch practice it was meant that 
the lab or ato ry period was devoted to instructing the student 
in the use of a stop watch by means of a timing exercise. 
Purpose: The purpose of stop watch practice was to 
permit ine student to gain elementary skill in making a time 
observation using a stop watch. 
Kxtent of Use: The activity of stop watch practice was 
extensively used by institutions giving both normal and in­
tensive laboratory instruction. Usually, one period sufficed 
for this instruction, however in some schools it was extended 
beyond one period. 
Combination: Stop watch practice was frequently com­
bined with another activity such as a demonstration, process 
Wiley and Sons, Inc., 1944), pp. 62-657 
¥/ork Methods Manual (New York: John 
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chart, man and machine chart, left and right hand operation 
chart, and others. 
Technique and Facilities: Stop watch practice was 
most usually done by having the student time some type of an 
operation. The operation was performed by the instructor or 
by one of the students in the laboratory, or operations out­
side the laboratory were sometimes used. Special devices 
used were a time study training board and motion pictures. 
The time study training board consisted of several visual 
indicators, usually differently colored lights, and several 
audible indicators, such as a bell and buzzer. By means of 
separate control switches, the audible or visual indicators 
were activated for definite increments of time and in some 
specific sequence. The student timed the various elements, the 
results of which were compared to the original for accuracy. 
Motion pictures were also used to project operations or events 
which were timed by the student. The speed of projection would 
be varied to require faster stop watch readings by the observer. 
Process Charts 
Definition: Process charts pertained to the activity 
of recording a series of events and other relative information 
for analysis of the process. It included multiple-item pro­
cesses which required combinations or assemblies, single items 
which required processing, and an individual's actions in the 
performance of a job. It also included flow diagrams. 
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Purpose: The purpose of this activity was to train the 
student in the mechanics of preparing a process chart and to 
understand its analysis and application. 
Extent of Use: The activity of process charting was 
used to greater extent by institutions giving intensive lab­
oratory training than those giving normal training. Indica­
tions were that more than 50 per cent of all institutions used 
this activity. Institutions with normal trainingdid not ex­
tend the activity much past one period, whereas institutions 
with intensive training extended it slightly. 
Combination: Process charting was combined with other 
activities, most notable of which was operation analysis for 
methods improvement. 
Techniques and Facilities: Some type of a process 
or activity was observed by the students to obtain the neces­
sary information to prepare a process chart. This process 
might have been some activity on the college campus, a non-
industrial process off the campus, an industrial process in 
a plant, a simulated process in the laboratory, or an in­
dustrial process shown by means of motion pictures. It was 
common procedure to have the student analyze the process and 
make recommendations for improvement. 
Man and Machine Chart 
Definition: The man and machine chart activity con­
sisted of recording the necessary information and the pre-
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paration of a chart showing the parallel activities, usually 
to a time scale, of such activities as a man and a machine, 
a man and several machines, several men working as a group, 
etc • 
Purpose: The purpose of this activity was to train 
the student in the method of preparing a man and machine chart 
and to understand its analysis; and application. 
Extent of Use: The man and machine chart activity was 
used to a less degree by the institutions that gave normal 
laboratory training than those that gave intensive training. 
Twenty-five per cent of the former and 80 per cent of the 
latter indicated that this activity was used. Por either 
type of institution the time devoted to the activity was 
limited to one laboratory period. 
Combination: The man and machine chart activity was 
frequently combined with other activities, principally opera­
tion analysis and time study. 
Technique and Pacilities: An operation involving the 
use of one or more machines was observed and inf onaation ob­
tained to enable the student to prepare a man and machine 
chart for analysis. The student's recommendations for improve­
ment were usually required. An industrial operation was 
simulated in the laboratory or in the school shops to provide 
the subject for observation. Motion pictures were also used 
to provide the necessary operation. 
I»eft and Right Hand Chart 
Definition: G?he left and right hand ohart was the 
activity of observing an operation and the preparation of a 
left and right hand operations chart for analysis purposes. 
Purpose: The purpose of this activity was to train 
the student in the method of preparing a left and right hand 
operations chart and to understand its analysis and applica­
tion. 
Extent of Use: The left and right hand chart was used 
as a laboratory activity very frequently by all institutions 
included in the analysis. Results showed that 60 per cent 
of the institutions that gave normal laboratory training 
and 70 per cent of those that gave intensive training in­
cluded this activity. Time spent on this activity was be­
tween one and two periods* 
Combination: The left and right hand chart was fre­
quently combined with other activities, especially time study. 
Technique and Facilities: To provide the subject 
matter for observation, an assembly operation or a machine 
operation was performed by the instructor or student. Either 
a gross or detailed breakdown of the operation was required, 
together with recommendations for improvements. 
Micro mot ion Study 
Definition: Micromotion study consisted of the analysis 
of a motion picture of an operation by therbligs and the prep-
Iraration of a simultaneous motion obsutt for analysis. 
Purpose: It was the purpose of this activity to train 
the student in the techniques of motion picture analysis and 
the preparation of a simultaneous motion chart. 
Extent of Use: Mieromotlon staiy was extensively used 
by institutions that gave laboratory training. Sixty per cent 
of the institutions that gave normal training and 80 per cent 
of the institut,ions t hat gave intensive training used th Is 
activity. The number of lab f rat pry pe rip to it 
ranged between 1 1/2 an!1 2/3 periods. 
Combination: ^icromptipn study was not combined with 
other activities to any notic^ iablel extent except methods 
pro Jects • 
Technique and Facilitfie>S;: Micromotion stetdy was done 
in the laboratory using motion picture films of operations 
as the subject? of analysis. The films were prepared in the 
laboratory by previous classes or special films for analysis 
were used. Special, motion picture pmjeetprs, hapdi-erahk 
pro jeetor s, and< editors-viewers were used in making the 
analysis. 
Motion Picture Photography 
l^finition: The activity of mot ion picture photo­
graphy applied to the laboratory periods in whieh instruc­
tion or practice in making motion pictures was predominant. 
It did not include the. making of motion pictures inconnect ion 
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with a methods project. 
Purpose: The purpose of the activity, motion picture 
photography, was to give the student training in making 
motion pictures and to permit the student to become familiar 
with photographic equipment. 
Extent of Use: The use of laboratory time for instruc­
tion in motion picture photography was indicated by 30 per 
cent of the institutions, and an average of one period was 
used for this instruction. 
Combination: Motion picture photography instruction 
was not combined with other activities except methods pro­
jects. 
Mot ion Pictures Shown 
Definition: The term "motion pictures shown" was used 
to designate the laboratory periods that were used for the 
showing of motion pictures. Usually, the pictures shown were 
of an inspirational nature or pertained to a specific subject. 
Purpose: The purpose of this activity was to instruct 
or demonstrate some principle or technique of motion and time 
study. 
Extent of Use: Motion pictures, as the predominant 
laboratory activity, were used by not more than 25 per cent 
of the institutions. 
Combination: Motion pictures were frequently shown 
in combination with all other laboratory activities. 
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Principles of Motion Economy 
Definition: The laboratory activity, the principles 
of motion economy, were those sessions devoted to the prin­
ciples or rules which make manual work more effective when 
applied. 
Purpose: It was the purpose of this activity to demon­
strate, verify, evaluate, or apply the principles of motion 
economy. 
j&xtent of Use: This activity was used only occasionally 
as results indicated that from 25 to 40 per cent of the col­
leges had an activity of this nature. Schools with the more 
intense instruction made greater use of it than those with 
normal instruction. The average number of periods used was 
approximately 1.75. 
Combination: The activity was frequently combined with 
many of the other laboratory activities, especially those 
pertaining to motion study. 
Technique and Facilities: Several methods were used 
to present this activity in the laboratory. Among these were 
demonstrations using special assemblies, fixtures, tools, etc.; 
comparative analysis or timing of situations in which one or 
several of the principles were and were not applied; and use 
of check-sheets to rate operations, presented by means of 
motion pictures, on the extent of application of the princi­
ples. 
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Ope ration Analysis 
Definition: Operation analysis pertained to the lab­
oratory sessions which were devoted to the analysis and the 
preparation of recommended improvements of an operation in 
which the techniques of analysis were not restricted. 
Purpose: The purpose of this activity was to permit 
the student to apply the various techniques of analysis and 
to show originality, judgment, and skill in the recommendations 
for improvements. 
Extent of Use: Institutions with normal laboratory 
training indicated that it was used in 40 per cent of the 
schools, whereas those with more intensive training indicated 
that the use was SO per cent. Por both types of schools, an 
average of approximately two periods were devoted to this 
activity. 
Combination: Operation analysis was combined with 
other activities, especially time study. 
Technique and Facilities: Some type of an operation, 
either simulated or actual, was observed and analyzed by the 
student. Usually, one laboratory period was required for each 
analysis, thus several analyses covering different types of 
operations were included in the laboratory training. Improve­
ments were not actually developed, only recommended. 
Methods Project 
Definition: By methods project it was meant that an 
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original problem was used for a series of analyses. 
Purpose: The purpose of the methods project was to 
give the student an opportunity to apply the techniques of 
motion and time study to an actual or simulated situation to 
permit him to show originality, judgment, and skill in the 
application of the techniques to bring about an improvement 
in the operation. 
Extent of Use: The methods project was used by 70 per 
cent of the schools that gave intensive laboratory instruc­
tion, but only 30 per cent of the schools that gave the normal 
laboratory instruction used this activity. It is believed 
that this pronounced difference can be attributed to the fewer 
laboratory periods available for a project at the colleges 
where normal training was given. The average number of periods 
required for methods projects was nearly five for schools 
giving normal training and nearly seven for schools giving the 
more intensive training. 
Combination: Practically all other activities were 
combined with the methods project. Among these were process 
charts, man and machine charts, left and right hand operations 
charts, motion picture photography, micromotion study, prin­
ciples of motion economy, and time study. Other procedures 
or practices not listed as an activity were also combined with 
the methods project. Among thase were standard procedures, 
instruction sheets, cost estimates, cost reduction reports, 
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tool design, and others. 
Technique and Facilities: An operation, either an 
assembly or one involving a machine, was selected by a group 
of several students ibr detailed analysis to permit the 
development of an improved operation. The work was done 
either in the laboratory or the school's shops using an 
operation that simulated an industrial problem, or an actual 
industrial operation was selected in some firm, and the 
analysis and improvements were done off the campus. A charac 
teristic of the nethods project that was not a part of the 
operation analysis activity was the actual development of the 
improved method which permitted actual comparisons between 
the unimproved and improved situations rather than an esti­
mate of these differences. 
Tins Stixly 
Definition: The term "time study* applied to the lab­
oratory activities pertaining to the techniques of making a 
time study observation for rate setting purposes. It did not 
include stop watch practice as previously defined, nor did it 
apply to period* which were specifically devoted to a par­
ticular phase of time study, such as the determination of 
allowances. 
Purpose: The purpose of time study was to train the 
student in the techniques and procedures of making a time 
study observation using a stop watch. 
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Extent of Use: All institutions that gave normal and 
intensive laboratory training indicated that laboratory periods 
were used for time study purposes. The schools giving the 
intensive training used nearly seven periods, on the average, 
for this activity, while the schools that gave normal training 
used nearly three periods. The difference in the time avail­
able was very noticable in the extent of time devoted to the 
activity between the two types of schools. 
Combination: Other activities were frequently combined 
with time study. Among these were the various types of pro­
cess charts, operation analysis, methods project, performance 
rating, standard data, and allowance determination. 
Technique and Facilities: The students were required 
to make time study observations in varying degrees of comple­
tion. The operations used for the purpose were usually simu­
lated industrial operations performed in the laboratory or the 
school's shops. Assemblies and machine operations were 
commonly used. In some cases the observations were made in 
industrial plants. Since several laboratory periods were 
usually used for this activity, the student had the opportunity 
to make a completely detailed time study to determine the per­
formance standard for the operation. 
Performance Rating 
Definition: The activity of performance rating per­
tained to the technique used in time study of evaluating or 
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judging the effectiveness of a performance during an observa­
tion. 
Purpose: The purpose of performance ratixg was to 
familiarize the student with the various methods of rating, 
to establish a concept of a normal performance and the varia­
tions from normal, and to develop an elementary skill in the 
ability to rate a pe r forma no e. 
Extent of Use: Fifty per cent of the schools that gave 
normal laboratory training and 90 per cent of the schools 
that gave intensive training used this activity as part of the 
laboratory training. The number of periods devoted to it 
averaged 2.65 for schools giving intensive training and 1.70 
for schools giving normal training. This indicated that the 
schools that gave the more intensive training emphasized per­
formance rating, as they did time study, to a greater extent 
than did the schools that gave normal laboratory training. 
Technique and Facilities: Laboratory instruction in 
performance rating was done by using common operations such 
as card dealing and walking; special assemblies such as the 
pin board assembly and others; specially prepared motion 
picture films; and actual industrial operations. 
Motion Time Data 
to 
Definition: Motion time data appliedAthe application 
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of standard motion time data in determining a standard time 
for an operation. 
Purpose: Tha purpose of this activity was to instruct 
the student in the methods of applieat ion of motion time data. 
Extent of Use:, Application of motion time data was 
used by 60 per cent of the schools giving intensive training 
and 25 per cent of the schools giving nomal training. This 
difference indicated that motion time data application was a 
phase of motion and time study which was considered to be more 
advanced in nature than some of the other subjects. The number 
of laboratory periods used for this activity was slightly more, 
than one period. 
Standard 31ata 
Definition: The term '^standard data^ 'applied to those 
labo rato ry. period's, that we re used for the, development of ele­
mental standard data, which included tables, curves, and 
formulae, and the application of elemental s tandard data. 
Purpose: The purpose of standard data was to instruct 
the student in the methods of developing and applying standard 
data. • : '• --4.; -• j :• , " 
Extent of Use: Forty per cent of the institutions that 
gave normal laboratory training and 70 pejr - cent, of the institu­
tions that gave intensive training. Included standard data as 
one of the laboratory activities. dif^e.renee in this 
extent of use Indicates that this subject was one of an advanced 
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nature. The number of laboratory periods used was nearly 
three for the schools giving the more intense training as 
compared to slightly more than one period for schools giving 
normal training. 
Technique and Facilities: When the activity was limited 
to application, prepared standard data were given the student 
to be applied in determining the standard time to perform an 
operation. When used in this manner it was essentially a 
supervised or controlled solution of a comprehensive problem. 
In other institutions a series of completed time studies were 
given the student from which he developed the standard data 
and made application of it in determining the time standard 
for operations. In still other institutions a series of 
time study observations were required to be made by the stu­
dent to obtain the information from which the standard data 
were developed. The number of periods used for this activity 
was dependent on the technique used In presentation. In at 
least one institution (not Included In the tabulation) the 
advanced undergraduate course in motion and time study con­
sisted entirely of the development of standard data. 
Operations used for standard data development were 
usually machining or processing operations performed in the 
laboratory or the school shops. In some cases assembly or 
packaging operations were used. 
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Miscellaneous Activities 
The remaining activities that were tabulated did not 
occur frequently enough to warrant a separate analysis of 
each, however some of them are of sufficient importance to 
require some discussion. 
Plant visits were occasionally made a part of motion 
and time study laboratory training. It was usually required 
of the student while making the plant visit to observe and 
analyze certain processes and operations. A written report, 
perhaps with recommendations for improvements, was then re­
quired of the student. At one institution the student met 
with the plant managers in a conference for a discussion and 
presentation of the analysis. 
Miscellaneous activities consisted of the laboratory 
periods which were used for subjects not directly associated 
with motion and time study such as wage incentives, job evalua­
tion, dexterity tests, etc. 
In the tabulation of the activities for institutions 
giving intensive laboratory training, the activities of in­
dustrial time study, line balancing, ratio delay study, and 
interference did not occur as an activity for the institutions 
that gave normal training. All of these were evidently subjects 
and activities of more advanced training. The activity of 
Louis B. Bavis, "How U.G. Students Study and Analyze 
Industrial Plants," Pacific Factory. 70:56, Nov., 1948. 
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industrial time study was reported by one institution. In 
this activity the student was sent into an industrial plant 
for six laboratory periods during which time he made time study 
observations; of actual industrial operations. Another institu­
tion, not included in the tabulation, had a second course in 
motion and time study whiah consisted entirely of in-the-plant 
time study observation. Conferences, discussions, and reports 
were required of the student. 
SUMMAHY OF ANALYSIS AJffi CONCLUSIONS 
Extent of Use of Laboratory Activities 
The laboratory activities which were most extensively 
used by the thirty institutions inclined in the tabulation 
were stop watch practice, process charts, man and machine charts, 
micromotion study, operation analysis, methods project, time 
study, performance rating, motion time data, and standard data. 
Of these activities, man and machine charts, methods projects, 
performance rating, motion time data, and standard dataware 
used less frequently by institutions that gave normal laboratory 
training than institutions that gave intense training. Lab­
oratory activities which were not extensively but frequently 
used were motion picture photography, motion pictures shown, prin 
ciples of motion economy, operation analysis, and plant visits. 
The remaining activities of problem solution, employee training, 
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allowance determination, and discussion were infrequently 
used by either the institution that gave normal or intensive 
training. The activity of written standard practice was 
used by one institution that gave normal training and by 
none of the schools that gave intensive training. The ac­
tivities of industrial time study, line balancing, ratio 
delay study, and interference were given infrequently by 
schools that gave intensive training and not at all by schools 
that gave normal training. 
The emphasis as indicated by the number of laboratory 
periods devoted to the various activities was on methods pro­
ject, time study, performance rating, and standard data. More 
than one laboratory period was usually devoted to these ac­
tivities. The schools that gave more intensive training 
devoted more time to nearly all activities than did the schools 
that gave only normal training. 
No tabulation was shown which indicated the relative 
emphasis on motion study and time study when considered as 
separate subjects. This was not done because of combinations 
of activities and lack of information relative to theory in­
struction. However, from the available information it 
appeared as though the emphasis was equally distributed be­
tween the two subjects, or that motion study was emphasized 
only slightly more than time study. 
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It ia felt that the results presented in Figure 2, pages 
44-48, constitute a pattern of laboratory activities which 
would be suitable for laboratory training in motion and time 
study. By careful selection and combination of the activities, 
and by careful scheduling of the available time, these results 
could be used by a college as a guide in establishing labor­
atory procedures for single or multiple courses in motion and 
time study for any number of meetings per week. 
Objectives of Laboratory Training 
From the tabulation of laboratory activities and the 
analysis of the purposes of each activity, certain charac­
teristics of motion and time study laboratory training were 
recognized. As a whole, the laboratory training used methods 
of educational presentation which were not of the customary 
nature used in undergraduate instruction. The methods used 
were an approach, and in some cases actually were, the engi­
neering analysis type of a course. Professor B. R. Teare, Jr., 
describes the nature of an engineering analysis course as "a 
course to develop facility in the use of orderly method—the 
engineering method—in solving engineering problems. It is 
one in which the primary emphasis is placed on method rather 
than on subject matter."^ The objectives of such a course 
were given as follows: 
4 B . R. Teare, Jr., "Teaching Methods in Engineering 
Analysis," The Journal of Engineering Education (American 
Society for Engineering Education), 35:599, June, 1945. 
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Thorough understanding of the engineering method and 
elementary competence in its application. This requires: 
(a) comprehension of the interacting elements in 
situations which are to be analyzed; 
(b) ability to think straight in the application of 
fundamental principles to new problems; 
(c) reasonable skill in making approximations, and 
in choosing the type of approach in the light 
of the accuracy required and the time available 
for solution - - in sum, a foundation for 
engineering judgment; 
(d) resourcefulness and originality in devising means 
to an end; 
(e) understanding of the elements of cost in engineering 
and the ability to deal with this factor just as 
completely as with technological factors.^ 
Although laboratory instruction in most institutions 
emphasized a subject matter in a particular laboratory period 
there were usually combined with this certain analyse_s and 
applications characteristic of the engineering analysis course 
described. This was accomplished by the frequent requirement 
of an operation analysis, recommendations for improvements, 
and a cost report in connection with each of tte subjects 
presented whether of a motion study or a time study nature. 
Some activities did not lend themselves readily to this 
treatment. The activity of performance rating was one of 
these, but in subsequent activities the technique was applied 
in combination with other activities in a manner similar to 
the engineering analysis type of course. Those institutions 
that used the methods project, standard data, and time study 
5Ibid. p.600, (quoting the 1940 report of A.S.E.E. 
Aims and Scope Committee). 
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project activities were using methods of presentation which 
conformed to the objectives previously quoted. 
The laboratory activity tabulation and the analysis 
of purposes revealed certain characteristics which permitted 
classification of the general purposes of motion and time 
study laboratory training. These were for: 
(1) inspiration—to inspire or convince the student 
of the worth and possible accomplishment of 
motion and time study; 
(2) instruction—to inform the student of a particular 
subject matter, technique, or application; 
(3) practice—to develop a certain degree of skill 
through repetition of performance of the technique; 
and 
(4) application--to develop originality, resourceful­
ness, judgment, and analytical ability of the 
student when confronted with an original problem. 
These purposes were not accomplished singularly in each 
of the laboratory activities, but usually a combination of 
several or all of these objectives were evident in the various 
activities used in colleges and universities for motion and 
time study laboratory instruction. 
With the recognition of tbsse purposes in motion and 
time study laboratory training, it should be possible to 
effectively select the laboratory activities, the method of 
presentation, and the facilities ani equipment to be used. 
Instructional Techniques and lac i lit leg 
The analysis of thetechniques and facilities used in 
motion and time study laboratory training revealed several 
significant Gharacterlstics. 
One very predominant feature was the reliame in the 
presentation of the various activities on some type of operas 
tion or process which was suitable -for the analysis necessary 
§ueh aetivit ies as the preparation of process charts, man and 
machine charts, left and right hand ope ration charts, motion 
picture films for micromQtion analysis , opera t ion analysis , 
methods project, time study, motion: time data, and standard 
data re quired that observations be ma<|e of a performed! 
operation to make the instruction effective. This was 
accomplished In various ways, and when an actual perfqrinance 
was not possible, written descriptions of the process or 
ope ration s we re used wit h less effect. The predominant 
method of providing a performnce was by simulating an in­
dustrial operation by means of an assembly or machine opera­
tion performed in the laboratory or by means of machine 
operations performed in the schools1 shops. In using this 
technique, an attempt was being made to recreate an indus^ 
trial situation in the laboratory whieli was suitable for the 
desired activity. Another method of providing the necessary 
performance was by means of motion pictures. E!y this device 
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motion pictures which had been taken in an industrial plant 
were used to provide the necessary situation for analysis 
purpose. In using this technique, an attempt was being made 
to bring an industrial situation into the laboratory which 
was suitable for the desired activity. A third method of 
providing the performance was used by several institutions. 
This consisted of moving the laboratory to an industrial 
plant where observation of the situtation was done directly. 
This was accomplished by the entire class going on plant 
visits, by assignment of individuals to specific plants, or 
by leaving it to the initiative of the individual to find a 
plant suitable for the desired activities. 
Another very predominant feature of motion and time 
study instruction was the importance of motion pictures in 
this training. Five distinct uses of motion pictures were 
recognized. These were for: 
(1) inspiration—to convince the student of the 
effectiveness of certain principles and tech­
niques, 
(2) instruction—to inform the student of certain 
principles and techniques, 
(3) analysis—to aid an analysis of a particular 
problem, 
(4) simulation—to duplicate industrial operations 
or processes for the laboratory exercises, and 
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(5) timing—to determine the time for motions. 
It is believed that the last three uses are special for 
time study training. Motion pictures have been used for 
micromotion study since it was first developed by Gilbreth. 
However, it also has been used in connection with process 
and operation analysis in which non-micromotion or gross 
breakdowns were made. A fifth use of motion pictures listed 
is essentially a part of micromotion study. This was the 
use of motion pictures, or the camera, as a very accurate 
timing device. 
The use of motion pictures as a means of bringing in­
dustrial situtations to the laboratory permitted a wider 
range of activities to be presented. This use was applied 
for process charts, man and machine charts, left and right 
hand operation charts, operation analysis, principles of 
motion economy, time study, and performance rating. 
Although motion pictures have been used extensively in 
motion and time study, it is believed tint their use oan be 
more fully utilized with the recognition of these five uses— 
in combination with each other or when used separately. Es­
pecially it Is believed that the use of motion pictures for 
analysis and simulation can be further developed and more 
extensively utilized for more effective training in motion 
and time study. 
OHAPTEB VI 
BQJJIPMMT MUZ FACILITIES USED BY COLLEGES 
The replies to the questionnaire received from sixty 
institutions indicated the types of equipment and facilities 
that were used in motion and time study instruction. A tabu­
lation of this information is shown in Table XII, pages 75 
and 76. Some of the equipments included in the tabulation 
were not ised exclusively for motion and time study instruc­
tion but were available for regular use in this capaoity. 
This applied especially to cameras, projectors, and various 
types of tools. 
A tabulation reveals the following uses of the various 
equipments: 
1. Stop watches were the most widely used type of 
equipment. All institutions indicated that this device was 
used with the decimal minute watch the one used most commonly. 
2. Motion picture projectors were used by all but 
four colleges. The silent motion picture projector was used 
by 81.7 per cent, the sound projector by 68.2 per cent, and 
special projectors by 25 per cent of the colleges. Special 
projectors included those that had been altered or designed 
specifically for motion and time study work such as for 
micromotion analysis. 
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TABLE XII 
EQUIPMENT AND FACILITIES USED BY COLLEGES 
FOR MOTION AND TIME STUDY INSTRUCTION 
(Note: Based on information from sixty colleges.) 
No. of Per Cent 
STOP WATCHES Colleges of Total 
Decimal Minute 58 96.7 
Decimal Hour 18 30.0 
Second 8 13.3 
ALL TYPES W 10070 
(Note: Tabulation includes duplications 
in that some colleges used more than 
one type of stop watch.) 
MOTION .PICTURE PROJECTORS 
Silent and Sound 21 35.0 
Silent, Sound, and Special 13 21.7 
Silent 13 21.7 
Sound 7 11.7 
Silent and Special 2 5.3 
ALL TYPES 5o~ 
(Note: A special projector was one that 
had been altered or designed especially 
for motion and time study work.) 
Distribution by Each Type: 
Silent 49 81.7 
Sound 41 68.2 
Special— 15 25.0 
MOTION PICTURE CAMERAS 
Spring Driven 23 38.3 
Spring Driven and Special 13 21.7 
Special _8 15.5 
ALL TYPES 44 7 3 7 3 
(Note: A special camera was one that 
had been altered or designed especially 
for motion and time study work.) 
Distribution by Each Type; 
Spring Driven 
Special 
36 
21 
60.0 
35.0 
76 
TABLE XII (Continued) 
Distribution by Film Size of Camera: 
Sixteen Millimeter — - 40 90.9 
Sixteen Millimeter and Eight Milli­
meter 3 6.8 
Eight Millimeter 1 2.3 
(Note: Percentages based on a total of 
forty-four.) 
STILL CAMERAS 
ALL TYPES - 17 28.3 
SPECIAL TIMERS 
Microchronometer or Wink Counter——- 30 50.0 
Marstochron 11 18.3 
Kymograph 8 13.3 
Servis Recorder 3 5.0 
Thuesen Automatic Time Recorder 2 3.3 
(Note: Tabulation includes devices 
reported by two or morecolleges.) 
TOOLS 
Hand Tools - — 51 85.0 
Power Hand Tools 33 55.0 
Power Wood Working Tools 31 51.7 
Power Metal Working Tools 47 78.3 
EQUIPMENT AND FACILITIES USED BY COLLEGES 
FOR MOTION AND TIME STUDY INSTRUCTION 
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3. Mot ion pictur e cameras were not used to the same 
extent as the projectors, but 73,3 per cent of the colleges 
reported that cameras were available for use. The sixteen 
millimeter size of camera was reported in use by all but one 
school. 
4. Still cameras were available for use in only seven­
teen, or 28.3 per cent, of the institutions. The thirty-five 
millimeter size of camera was in predominance as ten of the 
seventeen used this size camera. Eight colleges reported two 
or more different sizes of cameras. 
5. Special timers were not used to any great extent 
except for the micr ochronometer, or wink counter, which was 
used by 50 per cent of the schools. The Marstochron"*" and 
p 
Servis Recorder (mechanical time recorder) , which are instru­
ments suitable for industrial time study work, were reported 
by eleven and three institutions respectively. The kymograph^ 
4 
and Thuesen Automatic Time Recorder were reported by eight 
and two schools, respectively. Information pertaining to the 
Servis Recorder and the Thuesen Automatic Time Recorder was 
-^or description, see X. P. Alford and J. R. Bangs, 
editors, Production Handbook, (Hew York: The Ronald Press Co., 
1948), ». 465. 
sIbid., p. 466. 
3Por description, see Ralph M. Barnes, Motion and Time 
Stuiy, 3rd ed., (New York: John Wiley and Sons, Inc., 1949), 
p. 176. 
4Ibid., p. 178. 
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volunteered in the replies. 
6. Types of tools most commonly used were hand tools 
and power metal working tools, which were reported by 85.0 
and 78.3 per cent of the institutions, respectively. Power 
hand tools and power wood working tools were each used by 
more than 50 per cent of the schools. Details as to numbers 
and variety of each type was not reported in a manner that 
permitted a detailed tabulation. 
7. Numerous types of other equipment and facilities 
were reported as having been used. Since this information 
was volunteered in the replies, an accurate tabulation by 
colleges has not been possible. These other types of equip­
ment and facilities consisted of the following: 
a. Strip-film and slide projectors. 
b. Opaque projectors. 
c. Hand projectors, 16 mm (for film analysis). 
d. Editor viewers, 16 mm (for film analysis and 
editing). 
e. Photographic equipment, such as lighting 
equipment, tripods, light meters, titling 
equipment, etc. 
f. Viewing boxes (for film analysis). 
g. Motion pictures. 
h. Sound recorders. 
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i. Calculators, 
j. Circuit clocks. 
k . Time study training boards (consisting of 
visual and auditory sigials and used for 
stop watch observation practice). 
1. Speed indicators. 
m. Counters. 
n. Assembly parts and other items, such as 
playing cards, marbles, economy trays and 
bins, pin boards, etc. 
o. Printed forms, 
p. Wall charts. 
These results indicate that equipment for motion and 
time study instruction has consisted primarily of stop watches, 
motion picture projectors, mot ion picture cameras, and mis­
cellaneous tools to permit the various activities presented 
in Chapter V to be carried out. Certain special equipments 
have been used by some of the colleges, however in most all 
oases such equipment was either a timing device, a photographic 
equipment, a visual aid, a processing tool, or a facility to 
simulate an industrial operation. 
lipsfeial, TEiitea: . 
II H30DIGI AKB T i l l - STUISf 
An important phase of training in mQtlqn and time study 
has been that done- by industrial organizatlons... The informal 
tion presented, in t^is Qhapter pertains to va^ieps aspects of 
the industrial training of motion and time study analysts• 
This inf oirmatipn^w ques­
tionnaires sent to flf^^se.imnvof the l a r g e s t companies in the 
United States. It is not contended that the results give a 
representation of mot ion and time sifudy t r a c i n g of all in* 
dust rial organizations, h they are 
indicative of the more advanced indus trial training p^eedures 
in motion and time;study that has existed in large companies. 
Some of the results presented have been relative t© 
three individuals . These were: 
"Individual , fA w—the recent college graduate who 
had previous t r a i n i n g in motion and time 
studyawhile in'college,. and who was entering 
motion and time study work. 
Individual W B W — t h e man who was not a college 
graduate, but an employee in some other 
capacity who was entering motion and time 
study work. 
Indiviteal ^g^^^the 'man whp was no,t a novice, but 
had b^ eft ^  ti mf 
study wort. ' 
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This class if i eat ion was m e d so that ; differences in the 
types of training given these individuals could he determined. 
As previously stated,"K|It has been shown that individuals ^A" 
and n B n have been chosen for motion and time study work in 
about equal numbers. 
IXTIIT f f TBATIIf G: , 
ff; the thir^^tix companies; • amsv^ring' the questionnaire, 
twenty-eight, or 78 per cent, Indicated that classroom or group 
training was given for individuals doing motion and time study 
work. Although eight companies stated that classroom or group 
training was not given, this did not nean thai; no training was 
given as replies indicated that on-the-job or apprenticeship 
methods were used. * 
©f the twenty-eight companies that gave such training, 
there was very'sij&'tie difference in the extent of training for 
the three individuals, r t A ^ % r t | and "G1*, as shown in the 
following comparison: 
individual wA w t~-~25 companies (93 per cent) 
Individual "B"*-— 25 companies (89; percent) 
Individual ^ G^-?:^-24 companies (8^ pe^ cen-t) 
v f M s indicated that the t r a ^ 
thr§e individuals was about the same The type of training 
for the college graduate and the nonrcq lie go graduate was 
stated .''to-'"be essentially the same in'83 per cent of the com­
panies. 
There we re two majorand two minor purposes in the 
training for individuals doing motion and time study work. 
The ma|qr purposes were (1| to aequaint the individual with 
the company's general policies and procedures, and (8);. to in? 
struct the individual In the teehniajies and proeeidures of 
motion arid time study as developed' and used by the company. 
The minor pujpipse^ instruct the individual in the 
basic principles of mptipn and time? studyy and (2) to $ve 
the individual advanced or specialised training, 
Cpn;sideria^^ the 
rapJles showed that training in the eompany ?s po^ liclles and 
procedures and in the techniques and procedures used by the 
company were most often give11 to the recent, college graduate, 
while training in the basic principles of motion and time 
study was most often given to the hon?college graduatei, ant 
instructipn in advanced * or specialize!! techniques was most . 
often given the man regularly do ing;motion and time study 
work. Although 83 per cent, of the companies Stated that the 
training for individuals ffA^ and^^ the same, 
considerable differed in purpose existed. 
Three> ,a<|dilional purposes were volunteered in tho, 
questionnaire replies. These were to^  i n s t r u G t the indivi­
duals (l)i in methods of. conducting training programs,,,(£) 
in the prinOi^les of wage incenti v e adminis% r at ion, (4) in 
processing1 procedures. 
EMPHASIS OF I M I U S e i i i TRAINING (TABLE XIV) 
In the motion and time study training given by the 
various companies,, very rarely was the motion study phase 
emphasized. Usually mot ion study and time stu^y received 
the same emphasis ,. or--time study was emphasized. lo great 
difference existed in the emphasis in the training given in­
dividuals "A1!.-, snA jm, 
.SUBJECT MATTER OF TRAINING- (FIGURE 3) 
The one subject matter which received pre dominant 
attention in motion and time study training of individuals 
"A1!, "1^, an4 , ?0\was performance rating. Other subject 
matter which received considerable attention were, process 
analysis, operation analysis, stop watch observation, fatigue 
allowance determination, personal allowancedetermination, 
delay allowance determination, standard 4ata application, 
and standard data development, pubjeet matter which received 
minor attention were micromotion analysis, mot ion picture 
photography, standard motion tim^ application, standard motion 
time development, and work assignments. Additional subjects 
TABLE XIII 84 
PRIMA.EX" PURPOSES OF TRAINING IN INDUSTRY 
FOR INDIVIDUALS DOING- MOTION AND TIME STUDY WORK 
Legend 
INDIVIDUAL "A"--The recent college graduate entering 
motion and time study work. 
INDIVIDUAL "B"—The non-college man entering motion 
and time study work. 
INDIVIDUAL "C T I—The man regularly doing motion and 
time study work. 
No. of 
PURPOSE Companies Per Cent 
To Acquaint the Individual with the 
Company's General Policies and 
Procedures: 
Individual "A" 25 83 
Individual "3" 24 80 
Individual "C" 22 73 
To Instruct the Individual in the 
Basic Principles of Motion and Time 
Study: 
Individual "ATT 13 43 
Individual "B" 23 77 
Individual "C" 10 33 
To Instruct the Individual in the 
Techniques and Procedures of Motion 
and Time Study as Developed and Used 
by the Company: 
Individual "A" 25 83 
Individual "B" 23 77 
Individual "C" 18 60 
To Instruct the Individual in Advanced 
Techniques or Specialized Techniques of 
Motion and Time Study: 
Individual "A" 12 40 
Individual "B" 10 33 
Individual "C" 16 53 
(Note: Results were based on replies of twenty-eight 
companies. Training given by a company was not limited 
to only one purpose.) 
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volunteered by the respondents were conducting conferences 
and training programs, labor agreements, job classification, 
and plant layout. Differences in emphasis of subject matter 
for individuals "A", "B T I, and ,rGrf were of a minor nature. 
Additional information shown in Figure 3 is a tabula­
tion of replies pertaining to the subjects which the respon­
dents indicated should receive additional emphasis at the 
college level. The five subjects that were indicated by the 
greatest number of persons expressing an opinion were pro­
cess analysis, operation analysis, performance rating, fatigue 
allowance determination, and standard data development. On 
a percentage basis, it was indicated that motion picture 
photography, standard data development, and standard motion 
time development be given a greater emphasis in college 
training than was given by the companies in their own training. 
Considerably less emphasis was shown for stop watch reading, 
personal allowance determination, and delay allowance deter­
mination in college training as compared to company training. 
USE OF 1DTIOK PICTURES (TABLE XV) 
Of the companies replying to the questionnaire, an­
swers relating to the use of motion picture photography were 
given by thirty companies. These answers showed that twenty-
five, or 83 per cent, used motion pictures. The predominant 
use of motion pictures was for training in performance rating. 
86 
TABLE XIV 
No. of 
Companies Per Cent 
Motion Study Emphasized: 
Individual "A" 1 5 
Individual "B" 2 7 
Individual "C'T 1 5 
Time Study Emphasized: 
Individual "A" 
Individual "B" 
Individual «C"- — 
15 50 
12 40 
12 40 
Same Emphasis for Motion Study 
and Time Study: 
Individual "A" 12 40 
Individual "BTT 12 40 
Individual "C" 14 47 
(Note: Results were based on replies received from 
thirty companies. Some companies did not give a 
reply for each of the types of individuals, however 
the percentage figure is based on thirty represent­
ing 100 per cent.7 
EMPHASIS OF INDUSTRIAL TRAINING 
IN MOTION STUDY AND TIME STUDY 
Legend 
INDIVIDUAL "A"—The recent college graduate entering 
motion and time study work. 
INDIVIDUAL n B n — T h e non-college man entering motion 
and time study work. 
INDIVIDUAL "C w~The man regularly doing motion and 
time study work. 
Legend 
A [ | Training given the recent college graduate 
entering motion and time study work, as 
based on replies from twenty-nine companies. 
B | [ Training given the non-eollege man entering 
motion and time study work, as based on 
replies from twenty-eight companies. 
0 1 i Training given the man regularly doing motion 
and time study work, as based on replies 
from twenty-eight companies. 
D j j Training that should receive additional em­
phasis at the college level, as based on 
replies from nineteen companies. 
(Note: First figure in parentheses indicates 
percentage of companies replying; second 
figure indicates the number of companies re­
plying. ) 
Process Analysis: 
A I73% 21) 
B 17i# 20) 
C 19) 
D (47% 9) 
Operation Analysis: 
A {79% 23) 
B (75% 21) 
C (66# 19) 
D (56$ 11) 1 
Micromotion Analysis: 
A | (31% 9) 
B lzb% 7) -
C (Z5% 7) 1 
D 1 (26% 5) 
FIGURE 3 
COMPARISON OF SUBJECTS INCLUDED 
IN MOTION AND TIME STUDY TRAINING 
AS GIVEN IN INDUSTRY 
Motion Picture 
A 
B 
G 
D (Z2$ 6) 
Photography; 
(14fo 4) 
(14# 4) 
(Ufa 4) 
Stop Watch Observation: 
A (79% 23) 
B (93% 26} 
C (64$ 18) 
D (32% 6 J 
Performance Rating or Leveling: 
A 
B 
c 
(100% 
29T 
28T 
T 79% 
26T 
TFT 
Fatigue Allowance Determination: 
A 
B 
C 
D 
1ST 
T 7 T 
1 2 T 
Personal Allowance Determination 
A 
B 
G 
D 
TSUyo 
1 F T 
TIT 
(gl% 4) 
Delay Allowance Determination: 
FIGURE 3 (Continued) 
COMPARISON OF SUBJECTS INCLUDED 
IN MOTION AND TIME STUDY TRAINING 
AS GIVEN IN INDUSTRY 
Standard Data (Formula) Application: 
(66% 19J 
(72% 20) 
(68% 19) 
i4Zi 81 
Standard Data (Formula) Development: 
(55% 16) 
(54% 15) 
(57^ 16) 
(58* 11) 
Standard Motion Time Application: 
A (28* 8) 
B 6) 
C (21* 6) 
D (26% 5) 
Standard Motion Time Development 
A (21% 6) 
B , (11% 3) 
C (18% 5) 
D (26$ 5) [ 
Work Assignments (Automatic Machines, etc.): 
A (38* I D 
B 10) 
C (zWo 8J | 
D i zei 5) | 
FIGURE 3 (Continued) 
COMPARISON OF SUBJECTS INCLUDED 
IN MOTION AND TIME STUD! TRAINING 
AS GIVEN IN INDUSTRY 
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Eighty-eight per cent of the companies using motion pictures 
used them in this activity. Xess than half this number, or 
40 per cent, used pictures for process analysis, and from 20 
to 28 per cent used them for micromotion study, operator 
training, and standard procedures. Pour companies volunteered 
the information that pictures were used for motion and time 
study training other than performance rating. 
USE OP TIMING- BEVTGES (TABIM XV) 
Of thirty-two companies that gave information about 
the types of timing devices used, all of the companies stated 
that stop watches were used in connection with motion and 
time study work. No other timing device was used to any 
significant extent. The electric, paper tape, time study 
machine (Marstochron) was used by three companies and the 
kymograph by one company. Two companies volunteered the in­
formation that the Thuesen Automatic Time Recorder was used, 
and two companies stated that motion picture cameras operated 
at 1000 frames per minute were used as a timing device. All 
of the timing devices except the stop watch were used only 
infrequently, whereas tlB stop watch was used regularly by 
all companies. 
SUMMARY OP CONCLUSIONS 
Partial conclusions pertaining to motion and time 
TABLE XV 
INDUSTRIAL USES OF MOTION PICTURES AND TIMING DEVICES 
IN MOTION AND TIME STUDY WORK 
No. of 
Companies Per Cent 
Extent of Use of Motion Pictures 
as Reported by Thirty Companies: 
Motion Pictures Used 25 83 
Motion Pictures Not Used 5 17 
Nature of Use of Motion Pictures 
as Reported by Twenty-five 
Companies; 
Micromotion Study 5 20 
Process Analysis 10 40 
Operator Training ' 7 28 
Standard Procedures 7 28 
Training in Performance 
Rating 22 88 
Motion and Time Study 
Training 4 (Volunteered) 
Extent of Use of Timing Devices 
as Reported by Thirty-two 
Companies: 
Stop Watch 32 100 
Marstochron 3 10 
kymograph 1 3 
Thuesen Automatic Time 
Recorder 2 (Volunteered) 
Motion Picture Camera (at 
1000 frames per minute) 2 (Volunteered) 
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study training in industry based on the results presented are 
summarized as follows: 
1. Formal or classroom instruction in motion and time 
study has been commonly given by tbe larger industrial com­
panies in the United States, however it usually has been given 
in connection with on-the-job training. 
2. There is no significant distinction among the types 
of training given the recent college graduate, the non-college 
graduate, or the experienced time study man, however there are 
recognizable differences in the purposes of such training. 
3. The most predominant purpose of motion and time 
study training has been to acquaint the individual with the 
companyfs general policies and the specific procedures of 
* 
motion and time study used by it. This training has been 
given the experienced analyst as well as the beginner. 
4. Significantly more emphasis has been placed on 
time study techniques than on motion study techniques. 
5. Predominant attention in subject matter has been 
directed toward process analysis, operation analysis, stop 
watch observation, performance rating, fatigue allowance 
determination, personal allowance determination, delay allow­
ance determination, standard data application, and standard 
data development. 
6. Industrial opinion is that instruction in process 
analysis, operation analysis, performance rating, fatigue 
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allowance determination, and standard data development should 
receive considerably more emphasis at the college level of 
instruction than these subjects have been receiving. 
7. Motion pictures are predominantly used in connec­
tion with motion and time study training and process analysis. 
8. Timing devices other than stop watches are used 
very infrequently. 
CHAPTER VIII 
CONCLUSIONS 
Specific conclusions pertaining to individual chapters 
have been previously presented. It is the purpose of this 
final chapter to state the general conclusions and to discuss 
the more significant conclusions reached. 
INSTITUTIONAL M B INIUSTRIAL TRAINING- COMPARED 
The results obtained from the industrial survey can be 
used, with certain limitations, as a basis for determining the 
effectiveness of institutional instruction in motion and time 
study. 
Emphasis in Training 
A difference existed in the relative emphasis placed 
on motion study and time study in institutional and industrial 
training. In institutional training the emphasis was stated 
to be about the same between motion study and time study.^ 
In industrial training the emphasis was on time study rather 
than motion study. 
In offering an explanation for this difference, the 
nature of the two subjects must be considered. Neither of 
the subjects of motion study nor time study has been reduaed 
to a set of established principles because each has been a 
1Cf.ante, p. 67 
20f.ante, p. 83 
95 
subject dependant on industrial practices. 
Motion study, as a subject, has been essentially the 
study of analysis techniques which were used most generally in 
in the analysis of work accomplishment, and time study, as 
a subject, has been the study of the techniques used in meas­
uring work accomplishment. The two subjects are overlapping 
in nature and a complete study cannot be made of either with­
out the study of the other. The same holds true for the in­
dustrial application of motion study and time study, and this 
has been the reason why the two are considered, broadly speak­
ing, one subject** 
When considered separately, the procedures used in 
motion study have been more standardized, and certain phases 
of motion study have been reduced to what might be thought of 
as basic principles of analysis. Also, motion study has been 
a technique of general application. 
The procedures used in time study have not been gen­
erally standardized, and considerable differences have existed 
in the technicues of application. Also, time study has had 
limited application, and when applied, the procedures must 
be very specific. 
Since motion study procedures were more standardized, 
it lent itself mare easily to academic presentation, and 
since it had more general application, it has been more 
acceptable. However, time study, consisting of many varying 
proicedures., with limited? appIleation,; has been considered th§ 
least important, of the two subjects from a pedagodical stand­
point. 
From an industrria,! ataMpoint;., this: situ at ion was' re­
versed. Ino^t?rlally, the twosubjects assumed relatiire im^ 
Pfrtanee dependant on the purpose @f tbetr uses. Briefly 
stated, the purpose of motion stuiy is to bring about the 
greatest human or mechanical effectivenss in labor accomplish­
ment, and the purpose of time stud^ is, to establish the time 
it should take; a normal, ® ay^a^e opsratar working under 
standardized conditions 1» a § c § ^ amount of 
work. Usually
 t such a time standard Is-used in connection 
with a wage in©entire plan, fherin$i;vidual responsibls for 
establishing the staMard is usually concerned wiibh the ad­
ministration of the wage ineei^ive. fhus, in industrial 
applications time stuay was closely assopiated with wagei In­
centives* which has not been the case in academic qonsidel­
ation qf the subject. 
For any particular company the .time study procedures 
have been established as a matter• Qf companypolicy. This 
has not been true with motion study. It is for this reason 
that differehces in time study procedures must be eliminated 
within any one particular cqmpany. This was reflected in the 
results showing the primary purposes of training: for indiyid-
uals doing motion and time study work, SJhese results did 
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not show that the primary purposes were to instruct in basic 
and advanced techniques of motion and time study, but the pri­
mary purposes were to acquaint the individual with company 
policy and the company's developed techniques of application. 
For these reasons it is believed that a difference in 
emphasis between institutional and industrial training ex­
isted and perhaps justifiably so. 
Emphasis on Sab je ct Matter. A comparison of emphasis 
on subject matters between institutional and industrial 
training shows that the activities of process analysis, opera­
tion analysis, stop watch observation, performance rating, 
and standard data were emphasized, and to approximately the 
same degree, in both types of training. Although identical 
subject matters were not shown for institutional and indus­
trial training, sufficient similarities existed to permit 
such a general comparison. Replies to the industrial ques­
tionnaire pertaining to subjects which should receive addi­
tional emphasis at the college level showed that the subjects 
of process analysis, operation analysis, performance rating, 
and standard data development were frequently indicated as 
subjects that should receive additional emphasis. Since 
institutional training has emphasized these subjects, it is 
felt that additional emphasis has not been warranted unless 
additional total time should be devoted to motion and time 
study training. 
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The technique of micromotion study was emphasized con­
siderably more in institutional training than in industrial 
training. Results also indicated that micromotion study was 
a technique of analysis infrequently used in industry. These 
results may indicate that micromotion study has been over­
emphasised in institutional training, and that the time de­
voted to this activity could be more effectively used on 
other subjects. Whether micromotion study has not been as 
effective in industry as other methods of analysis, or 
whether its effectiveness has not yet been realized cannot 
be answered by the results of this investigation. In this 
connection, it was significant that industrial opinion in­
dicated that more emphasis should be placed on institutional 
training in motion picture photography than industry was 
giving to it. 
Although motion picture photography has had numerous 
uses in connection with motion and time study, its closest 
association has usually been with micromotion study. Results 
have indicated, however, that motion pictures were used more 
frequently for training in motion and time study and for pro­
cess analysis than for micromotion study. If a need has 
existed for more individuals trained in the techniques of 
motion picture photography, results indicated that it would 
be used more for training and process analysis than for 
micromotion study. 
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Considerable differences have existed in the emphasis 
on fatigue, personal, and delay allowance determination be­
tween institutional and industrial training. It is doubtful 
that a satisfactory comparison can be made of these topics 
because of the possibility that in institutional training the 
topics were covered in the theory portion of the instruction, 
and that laboratory time was devoted to other activities. It 
was significant, however, that very few institutions had lab­
oratory activities pertaining to the allowances, and since 
fatigue has usually been given prominent consideration in both 
motion study and time study, it was especially significant 
that no laboratory time by any institution was devoted to this 
topic. Industrial opinion indicated that additional emphasis 
should be given fatigue allowance determination in training 
at the college level. 
Although differences existed between institutional and 
industrial training, it is believed that the results have 
shown a fair degree of conformance in the coverage of subject 
matter by the two types of training. 
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TABLE XVI 
COLLEGES AND 
MOTION AND TIME 
UNIVERSITIES THAT GAVE 
STUDY INSTRUCTION IN 1948 
Columnar Explanations and Notes 
COLUMN 1: Code number of college or university. 
COLUMN 2: Name of college or university that gave motion 
and time study instruction in 1948. (It does 
not include any institution that had given 
instruction in motion and time study and had 
discontinued such instruction prior to 1948. 
Instruction had been given but discontinued by 
the University of Santa Clara, the University 
of Washington, and West Virginia University. 
An asterick indicates that a questionnaire 
reply was received from the institution. 
COLUMN 3: Location of the institution by name of state. 
COLUMN 4: Total institutional undergraduate enrollment 
for school year 1946-1947. Source: A. J. Brum­
baugh, ed., American Universities and Colleges, 
5th edition, Washington, D. 0.: American Council 
on Education, 1946. 
COLUMN 5: Undergraduate enrollment in technological courses 
for school year 1946-1947. Source: A. J• Brum­
baugh, ed., American Universities and Colleges, 
5th edition, Washington, D. C : American Council 
on Education, 1948. 
COLUMN 6: Designation of "x" indicates institutional affil­
iation with the American Society for Engineering 
Education as of 1947. Source: The Journal of 
Engineering Education, American Society for 
Engineering Education, 38:1-6, Feb., 1948. 
COLUMN 7: Designation of "x,T indicates the accreditation 
of an industrial engineering (or similar) curric­
ulum by the Engineers1 Council for Professional 
Development as of 1946. Source: Fourteenth 
Annual Report, Engineers1 Council for Profession­
al Development, Sept. 30, 1946, p. 24. 
COLUMN 8: School year in which the institutional catalogue 
used as a source of data was published. 
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COLUMN 9: Curriculum which required motion and time study 
as a subject. Source: Institutional catalogue. 
COLUMN 10: Department in which motion and time study instruc-
tion was performed. Source: Institutional 
catalogue or questionnaire reply. 
COLUMN 11: College or university division, such as engineer­
ing, commerce, etc., of which the department of 
Column 10 was a part. Source: Institutional 
catalogue. 
Abbreviations used in Columns 9, 10, and 11: 
A dm. Administration 
Adm. E. Administrative Engineering 
3usi. Business 
B.' A. Business Administration 
B. & E. Business and Engineering 
B. M.— Business Management 
Comm. Commerce 
Engg. Engine e ring 
E. & B. Engineering and Business 
Fae t. Factory 
G. E. General Engineering 
Ind.-— Industrial 
I. A. Industrial Administration 
I # E. Industrial Engineering 
I. M. . Industrial Management 
Mgt. Manag ement 
Mgt. E.-- --Management Engineering 
Mf g. Manuf ac turing 
M. E. ——-—Mechanical iiingineering 
Prod. Production 
COLUMN 12: Number of required course subjects in motion and 
time study that would have to be taken by an 
undergraduate student in fulfillment of the 
requirements for a degree. Source: Institution­
al catalogue. 
COLUMN 13: Designation of , Tc" indicates that motion study 
and time study were presented as a combined sub­
ject; designation of ."s" indicates that motion 
study and time study were presented as separate 
course subjects. Source: Institutional cata­
logue. 
COLUMN 14: Class year in curriculum that motion and time 
study subject or subjects were scheduled. 
Source: Institutional catalogue. 
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COLUMN 15; 
COLUMN 16: 
COLUMN 17: 
COLUMN 18: 
COLUMN 19: 
Ye;ar in which motion* and time "study, ins tract ion 
-was\firstigiv^en. '• Source:v> 1 Queslfid;nn&ire 'reply. 
Year in which'motion and time study laboratory 
instruction was first given. Source: Question­
naire reply. 
Question mark following year indicates that; the 
yea*'given was the earliest,date'known by the 
individual answering the questionnaire; 'dash (--) 
indicates that year was not given in reply. 
' Afpimximaste,number .of students given motion and 
time' study instruction in one school year as o'f 
1948. Source: Questionnaire re£ly. 
Years in which .special or short industrial 
courses in motion end time study were given. 
Source; Questionnaire reply. (Note:' .Some 
replies indicated that such courses were given 
during the war years vjithout giving specific 
years. These have been shown as the years 
1941-1945.) 
Designation of text or texts used. Source; 
Quest"ionri'aire reply. 
Abbreviations: 
.• jBamea?A^k^ff^".^nHp.faBairaes, Motion and- Time 
Study 4 ' 5 ' 
Holmes . Holmes, Applied Time and 
Motion Study 
'Barnes(a) Barnes,, V/oTk Methods 
Tr'ai;niing^ lanu%tr * -
Barnes(4) Barnes, Mo-tion and Time 
Study Applications 1 
L-M-:S. iLowry, Maynard, and 
Stegemerien, Time and 
Motion Study 
ayaard- S,tegeme rten- -Maynard jand, Stegemerten, 
Operation Analysis 
/^l|ay^ ard~.-- ^  $ .7- - - ^ -Maynard, Stegemerten, and 
Schwab, - Methods Time 
Measurement 
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Morrow Morrow, Time Study and 
Motion Economy 
Monde 1 Mundel, Systematic 
Motion and Time Study 
Production Hand Book Alford and Bangs, Pro­
duction Hand Book 
Sampter Sampter, Motion Study 
Schutt , -Sehutt, Time Study 
Engineering 
Shumard Shumard, Primer of 
Time Study 
COLUMN SO: Designation of laboratory manual or manuals used. 
Source: Questionnaire reply. 
Abbreviations: 
Barnes(u) Barnes, undesignated 
Barnes(3) Barnes, Work Measurement 
Manual 
Barnes(4) Barnes, Motion and Time 
Study Applications 
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TABLE XVI 
(1) (2) (3) (4) (5) (6) (7) 
1. Akron, Univ. of Ohio 4,838 565 x x 
2. Alabama, Polytechnic Inst. Ala. 6,140 1,931 x 
3. Alabama, Univ. of* Ala. 8,408 1,598 x x 
4. Arkansas, Univ. of* Ark. 4,986 1,029 x 
5. Boston University* Mass. 11,005 
6. Bradley University 111. 4,991 699 x 
7. Buffalo, Univ. of* N. ¥. 9,442 882 x 
8. Calif., Univ. of (Berkeley)*Calif. 21,909 3,429 x x 
9. Calif., Univ. of (L. A . ) * Calif. 13,799 1,264 x 
10. Calif,, Univ. of So.* Calif. 11,999 1,998 x 
11. Carnegie Inst, of Tech. Pa. 3,304 2,287 x x 
12. Case Inst, of Tech. Ohio 1,287 1,287 x 
13. Cincinnati, Univ. of* Ohio 15,474 2,082 x 
14. Clarkson College of Tech.* N. Y. 1,340 1,340 x x 
15. Colorado, Univ. of Colo. 7,641 3,149 x 
*Answered questionnaire 
COLLEGES IND UNIVERSITIES THAT GIVE 
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(1) (2) 
16. Columbia University * 
(3) (4) 
N. Y. 4,624 
(5) (6) (7) 
944 x x 
17. Connecticut, Univ. of* Conn. 7,174 1,418 x 
18. Cornell University N. Y. 7,984 2,444 x x 
19. Dartmouth. College* N. H. 2,673 109 x 
20. Delaware, Univ. of* Dela. 1,817 624 
21. Denver, Univ. of* Colo. 7,911 701 x 
22. Drexel Inst, of Tech. Pa. 2,043 2,043 x 
23. Evansville College^ Ind. 1,602 
24. Fenn College Ohio 4,739 1,445 x 
25. Florida, Univ. of Fla. 6,079 1,524 x x 
26. Georgia Inst, of Tech.* Ga. 4,423 4,423 x x 
27. Illinois Inst, of Tech.* 111. 7,377 7,100 x 
28. Illinois, Univ. of* 111. 20,427 4,428 
29. Indiana University3 Ind. 10,350 
30. Iowa State College' Iowa 9,610 4,557 x 
31. Iowa, State Univ. of' Iowa 8,439 637 x x 
32. Johns Hopkins University* Md. 4,837 738 X 
COLLEGES M L UNIVERSITIES THAT G£VE 
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TABLE XVI (Cont inued) 
COLLEGES IND UNIVERSITIES THAT GAVE 
MOTION i*ND TIME STUDY INSTRUCTION IN 1948 
(1) (2) (3) (4) (5) (6) (7) 
33. Kansas State College Xans. 6,267 2,358 x x 
34. Kansas, Univ. of* Xans. 8,513 2,218 x x 
35. Kent State University* Ohio 4,729 
36. Lafayette College* Pa. 1,440 1,440 x x 
37. Lehigh University Pa. 2,928 1,801 x x 
38. Louisiana State University* La. 10,028 1,105 x 
39. Massachusetts Inst, of Tech.* Mass. 3,811 3,811 x x 
40. Miami, Univ. of* Fla. 6,887 
41. Michigan College of Mining Mich. 1,829 1,829 x 
42. Michigan State College* Mich. 12,261 2,424 x 
43. Michigan, Univ. of* Mich. 15,842 4,170 x 
44. Minnesota, Univ. of* Minn. 24,479 5,313 x 
45. Mississippi State College* Miss. 2,952 844 x 
46. Montana State College Mont. 3,053 1,306 x 
47. Newark College of Engg.* N. J. 2,306 2,306 x 
48. New York University N. Y. 27,227 3,161 x x 
49. North Carolina State Col.* N. C. 4,728 3,014 x 
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TABLE XVI (Continued) 
(1) (2) (3) (4) (5) (6) (7) 
50. North Carolina, Univ. of* N. C. 6,065 
51. Northeastern University* Mass. 6,610 1,580 x x 
52. Northwestern University* 111. 20,688 1,071 x 
53. Notre Dame, Univ. of Ind. 4,312 1,073 x 
54. Ohio State University* Ohio 22,740 4,382 x x 
55. Oklahoma A* & M. College* Okla. 10,102 3,172 x x 
56. Oklahoma, Univ. of* Okla. 10,679 3,263 x 
57. Oregon State College* Ore. 7,519 1,823 x 
58. Pennsylvania State College* Pa. 9,670 1,359 x x 
59. Pittsburgh, Univ. of* Pa. 12,132 2,086 x x 
60. Purdue University* Ind. 10,524 5.576 x x 
61. Rennsellaer Polytech. Inst.*N. Y. 3,214 3,214 x x 
62. Rhode Island State College* R. I. 2,156 661 x 
63. Rochester, Univ. of N« Y. x 
64. Seton Hall College* N. J. 8,131 
65. Sinclair College* Ohio X 
66. Stanford University* Calif. 4,799 595 x 
COLLEGES A ED UNIVERSITIES THAT GAVE 
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TABLE XVI (Continued) 
(1) (2) 
67. Syracuse University* 
(3) (4) (5) (6) (7) 
N. Y. 13,978 1,324 x x 
68. Tennessee Polytech. Inst.* Tenn. 1,416 1,017 
69. Tennessee, Univ. of* Tenn. 7,793 1,779 x 
70. Texas A* & M. College Texas 8,624 4,201 x 
71. Texas Techn. College* Texas 5,996 2,003 x 
72. Texas, Univ. of* Texas 15,951 3,847 x 
73. Toledo, Univ. of* Ohio 4,264 919 x 
74. Utah, Univ. of* Utah 8,463 1,158 x 
75. Vermont, Univ. of* Vt. 1,833 579 x 
76. Virginia Polytech. Inst.* Va 4,431 3,041 x x 
77. Washington university 6,699 1,078 x x 
78. Wayne University* Mich. 13,081 1,262 x 
79. Wisconsin, Univ. of* Wise. 16,047 3,427 x 
80. Youngstown College Ohio 3,217 
COLLEGES AND UNIVERSITIES TEAT GAVE 
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TABLE XVI (Continued) 
(Sheet 2) 
(1) (8) (9) (10) 
1. 1947-48 M. E. Option I. M. 
2. 1946-47 I. I. M. 
(11) (12) (13) (14) 
Comm. 2 s Jr* 
Jr. 
Engg. 1 c Jr. 
3. 1946-47 I. E. 
4. 1947-48 None 
I* E. 
Mgt, 
Engg. 2(1) c 
B. A. (1) c 
Jr. 
Sr. 
Elect. 
Elect. 
5. 1946-47 Prod. Mgt. B. A. B. A* 
6. 1947-48 M. E. Option I. E. Engg Sr. 
7. 1947-48 I. E. I. E. Engg 
8. 1947-48 M. £* Option M* E« Engg 
9. 1947-48 I. M. B. A. B. A. 1 
10. 1947-48 I. E. 
11. 1946-47 . E. 
12. 1947-48 Adm. E. 
13. 1947-48 I. M. 
14. 1945-46 I. E. 
Mgt. 
Mgt. E< 
M* E. 
M* E. 
B* A* 
Comm. 1 
Engg. Sr. 
Engg, 
Engg, 
B. A* 1(1) c Sr. 
Elect. 
15. 1947-48 M. E. & Busl. Mgt, Busi. 
COLLEGES AM) UNIVERSITIES THAT GAVE 
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TABLE XVI (Continued) 
(Sheet 2) 
(1) (8) (9) 
16. 1947-48 I. E. 
(10) 
I. E. 
(11) (12) (13) (14) 
1 c Sr. 
17. 1947-48 I. Ind. 
18. 1947-48 M. E. Option I. E. 
B. A. 1(1) c Jr. 
Elect. 
Engg. 1 c 
19. 1947-48 Engg. & B. A. I. E. Engg. 
20. 1947-48 M. E. . . H i . Engg Jr. 
21. 1944-46 Comm. Engg. M. E. Engg Jr. 
22. 1947-48 M. E. Option M. E. Engg. Sr. 
23. 1947-48 Mgt. Mgt Busi. 
24. 1947-48 E. Option M. E. Sr. 
26. 1946-47 I. E. I. E. Engg. Sr. 
26. 1947-48 I. I. E. Engg. 1 Jr. 
27. 1946-46 I. E. I. E. 
28. 1947-48 M. E. Option M. E. 
Engg 
Engg' 
1(1) c Jr. 
Elect 
29. 1946-47 None Busi. Busi. (1) e Elect. 
30. 1947-48 G. E. Option G. E. 
31. 1946-47 :. E. Option M. E. 
32. 1947-48 I. E. I. S. 
Engg. 
Engg. 
Engg. 
2 c 
1(1) c 
Soph. 
Sr. 
Jr. 
Elect 
Sr. 
Sr. 
COLLEGES AND UNIVERSITIES THAT GAVE 
MOTION AND TIME STUDY INSTRUCTION IN 1948 
117 
TABLE XVI (Cont inue d) 
(Sheet z) 
(1) (8) 
33. 1947-48 
(9) (10) 
:. E. Option Shop 
(11) (12) (13) (14) 
Engg. 1 c Jr. 
34. 1946-47 M. E. Option M. E. Engg 
36. 1943-44 Fact. Mgt. B. A. B. A. Sr. 
36. 1944-45 M. E. Option M. E. Engg Jr. 
37. 1947-48 I. E. I. E. Engg. Sr. 
38. 1946-47 E. Option I. E. Engg Jr. 
39. 1944-45 B. & E. A dm. B. & E. Adm.Engg. (z) c Elect. 
40. 1947-48 I. M. B. A. B. A. (1) o Elect. 
41. 1946-47 None M. E. Engg. (1) c Elect. 
42. 1947-48 None M. E. Engg. (1) e Elect. 
43. 1945-46 M. E. Option M. E. Engg. 
44. 1945-46 E. & B. Adm. M. E. Engg. (2) c Elect. 
45. 1947-48 M. E. Option M. E. Engg. 1 Sr. 
46. 1947-48 I. E. I. E. Engg, Sr. 
47. 1946-47 I. E. I. E. Engg. 1 
48. 1947-48 Adm. E. 
49. 1947-48 I. 
Adm. E. 
I. E. 
Engg. 
Engg. 
Sr. 
Sr. 
Jr. 
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(1) 
50. 
(8) 
1947-48 
(9) 
Prod. :t. 
(10) 
Comm. 
(11) (1Z) (13) (14) 
Comm. 1 e 
51. 1947-48 I. E. (5 yr.) I. E. 
52. 1947-48 I. E. (5 yr.) Mgt. 
Eng#« 
Comm. 
Sr. 
5th 
Jr. 
53. 1944-45 None Sugg. (1) c Elect. 
54. 1947-48 I. E. (5 yr.) I. E. Engg Sr. 
55. 1947-48 I. E. 
56. 1947-48 None 
57. 1947-48 I. S. 
58. 1947-48 I. E. 
59. 1947-48 I. E. 
I. E. Engg 
Busi. Mfg. B. A.. 
I. E. 
I. E. 
I. E. 
60. 1947-48 M. B. Option G. E. 
Engg. 
Engg 
Engg 
61. 1947-48 Mgt. E. Mgt. E. Engg. 
1 c 
(1) e 
2 s 
2 s 
3 e 
1(1) c 
1 c 
Jr. 
Elect. 
Jr. 
Jr. 
Jr. 
Jr. 
Jr. 
Jr. 
Sr. 
Jr. 
Elect. 
Jr. 
62. 1946-47 I. M. .. ill. Engg. Soph. 
63. 1947-48 E. I. E. Engg 
64. 1946-47 B. M. B. M. B. M. 1 Sr, 
65. 1947-48 M. E. B. M. B. M. 1 
66. 1947-48 I. S. Engg 
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COLLEGES AND UNIVERSITIES THAT GAVE 
MOTION AND TIME STUDY INSTRUCTION IN 1948 
(1) (8) (9) 
67. 1946-47 Adm. E. 
(10) (11) (12) (13) (14) 
Adm. E. Engg. 1 e Jr. 
68. 1947-48 M. E. 
69. 1947-48 I. E. 
70. 1946-47 !t. E. 
G • E. 
I. E. 
Mat. E. 
Engg 
Engg 
Engg 
Sr. 
Jr. 
Sr. 
71. 1944-46 I. E. I. E. Engg Jr. 
72. 1947-48 None M. E. Engg. (1) c Elect. 
73. 1943-44 None Mgt, B. A. (1) c Elect. 
74. 1947-48 M. E. Option M. E. Engg. Sr. 
76. 1946-47 I. M. M. E. Engg Sr. 
76. 1947-48 I. E. 
77. 1947-48 I. E. 
78. 1946-47 I. E. 
I. E. 
I. E. 
M. E. 
Engg, 
Sngg 
Engg, 
or. 
Sr. 
Jr. 
79. 1946-47 None '.. E. Engg. (1) c Elect. 
80. 1946-47 I. E. Engg, Engg, Jr. 
Jr. 
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TABLE XVI (Continued) 
(Sheet 3) 
(1) (15) (16) (17) (18) 
1. 
(19) (20) 
2. 
3. 1936 1936 100 1936-1948 Mundel Smalley (Dept.) 
4. 1948 1948 90 None Mo rrow 
5. 1925 None 117 -1948 Morrow 
6. 
7. 1946 1946 30 None Not Given 
8. 1943 1943 250 1941-1945 Barnes Davis (Dept.) 
9. 1941 1949* 50 None 
10. 1940? 1941 275 1941-1945 Mundel 
Instructors Barnes(u) 
Notes 
11. 
12. 
13. 1941 None 100 None Not Given 
14. 1942 1943 45 1942-1946 Barnes Univ. of Mich. 
15. 
*Pro posed 
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TABLE XVI (Continued) 
(Sheet 3) 
(1) (15) (16) (17) (18) 
16. 1946 1946 160 None 
(19) 
Mo rrow 
(20) 
17. 1938 None 
18. 
95 1941-1945 Schutt, 
Maynard-
Stegemerten 
19. 1947 1947 6 None 
20. 1939 1939 18 None 
21. 1948 1948 40 None 
Barnes 
Barnes Departmental 
Barnes Barnes(u) 
22. 
23. 1946 1946 60 None Barnes 
24. 
25. 
26. 1926 1926 400 1946-1948 Morrow 
27. 1940? 1941? 175 1941-1945 L-M-S 
28. 85 1941-1945 Barnes 
29. 1946 1948 75 None 
30. 1925? 1925? 410 None 
31. 1928 1928 150 1937-1948 
32. 1946 1946 35 1941-1945 
Barnes, 
L-M-S 
Barnes, 
L-M-S 
Barnes, 
Barnes (2) 
L-M-S, 
Shumard 
Departmental 
Barnes (3) 
Barnes(4) 
COLLEGES AND UNIVERSITIES THAT GAVE 
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BIBLE XVI (Continued) 
(Sheet 3) 
(1) (15) (16) (17) (18) 
35. 
(19) (20) 
34. 110 None L-M-S 
35. 1937 1937 15 None 
36. 1925 1925 100 1941-45 
37. 
Barnes Murray Corp., 
Thompson Products 
Production Departmental 
Hand Book 
38. 1946 1947 12 None 
39. 1933 1933 160 None 
40. 1948 1948 60 None 
41. 
Barnes, L-M-S, 
Maynard-
31 eg erne rt en 
Barnes, Departmental 
Sampter 
Barnes, Barnes(4) 
3arnes(2) 
42. 1905? — 115 1941-45 L-M-S 
43. 1935 200 1946 Barnes Departmental 
44. 1929 1929 150 -1948 
45. 1939 1939 33 None 
Barnes, 
Maynard, 
Mundel 
Barnes 
Barnes(3) 
46. 
47. 1940 1940 100 1941-45 Barnes Departmental 
48. 
49. 1940 1940 70 None rrow 
COLLEGES M D UNIVERSITIES THAT GAVE 
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TABLE XVI (Continued! 
(.S&eet 3) 
ill (15) (16) (17) (18) ' (19) 
50.' 1931 1931 30 1942-48 L-M-S 
(20) 
Departmental 
51. 1936 90 1941-45 Barnes 
I? 1938? 275 None 
53. 
Barnes, Departmental 
Barnes(4) 
L-M-S, Notes 
54; 1925 1926 300 19[4l^ 4f| lot iiyen 
55. Ii2l ; 1925 175 1946-47 Barne s 
56. 1945 1^45 05; 1946-48 
57. 1 ? P %9f9 260 !S>f2-r43 
58. 1908 ItSl 
if; 1926?;'"1^ 100 
Barnes, 
L-M-S 
Barnes, 
Holmes' 
•Bapaies(4-)r 
1916-48. L r M - S , 
(Intermi 11 ent) Maynard-
S t eg erne rten 
1943 L-M-S 
60. 63Q 194lr48 Mundel M^ade;i (©ept.) 
61. 1945 1946 140 None Morrow 
62. 1 1 4 3 1947 50 1942-48 Barnes 
63. 
64. 1946 None 200 lone LrM-S 
65. 1941? None 20 None L-M-S 
66, 1941 1941 60 1941-43 L r M - S 
COLLEGES AND UNIVERSITIES THAT GAVS 
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TABLE XVI (Continued) 
(Sheet 3) 
(1) (15) (16) (17) (18) (19) 
67. 1942 1942 100 -1948 Barnes 
(20) 
68. 1944 1945 80 None L-M-S 
69. 1935 1948 80 1948 Barnes Departmental 
70. 
71. 1935 1935 20 None Barnes 
72. 1946 1946 45 1941-45 Morrow 
73. 1939 1939 90 Not Given Barnes 
74. 1948 1948 24 None Barnes 
75. 1940 1940 68 None Schutt 
76. None 120 None Barnes 
77. 
78. 1947 1947 60 None Barnes 
79. 1944 1944 70 1946-47 Barnes Departmental 
80. 
COLLEGES AND UNIVERSITIES THAT GAVE 
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APPENDIX B — 1 2 5 
GEORGIA SCHOOL OF TECHNOLOGY 
ATLANTA. GEORGIA 
DEPARTMENT OF 
INDUSTRIAL ENGINEERING 
Bear Sir: 
Your cooperation is requested in a study we are making 
of the training procedures used in motion and time 
study at the college level and also aa done in industry* 
Information as indicated on the enclosures is requested* 
With this information we shall attempt to determine the 
differences and similarities that exist in the techniques 
and facilities of laboratory training in motion and time 
study* We are especially interested in any special or 
unique procedures or facilities which might have more 
extensive application* 
The results of the study will be published or otherwise 
made available for those who contribute information* 
Any cooperation that you can give will be fully appro* 
ciated, and any suggestions or comments you wish to offer 
are solicited* 
Very truly yours, 
Joseph S* Dwyer 
Assistant Professor 
JD/f 
Enc. 
EXHIBIT 1 
LETTER AND QUESTIONNAIRE 
SENT TO UNIVERSITIES AND COLLEGES 
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Information Given By Title 
When was motion and time study first given as a course in your school? 
Do you give laboratory training in motion and time study? First Given? 
What is the total number of students talcing courses in motion and time study in 
one school year? 
Have you ever given special industrial courses in motion and time study? 
When? 
For the following list of equipment indicate with a check mark those which are 
regularly used in motion and time study instruction or laboratory, 
1. STOP-WATCHES: Deo. Min. ; Dec Hr, ; Second 
2. MOTION PICTURE PROJECTORS: Silent ; Sound j Constant Speed (Special) 
3. MOTION PICTURE CAMERAS: Spring Driven ; Constant Speed (Special) 
FILM SIZE* 8mm ; 16mm . 
4. STILL CAMERAS (list sizes) 
5, SPECIAL TIMERSi Microchronometer or wink counter ; Marstochron 
Kymograph ; Others (describe) 
6, TOOLS: Hand tools ; Hand power tools j Power wood-working tools 
Power metal-working tools ; Others 
7, OTHER EQUIPMENT (describe) 
EXHIBIT 1 (Continued) 
LETTER AND QUESTIONNAIRE 
S _ M TO tmVERSITl-SS AND COLLEGES 
On the accompanying forms, information pertaining to the undergraduate course or 
courses in motion and time study is requested. If more than one course is given 
in motion and time study, give information for the courses that the student would 
take to get the most thorough training in motion and time study. 
Return this questionnaire t o — Joseph S. Dwyer 
School of Industrial Engineering 
Georgia Institute of Technology 
Atlanta, Georgia 
Name of School Dept, 
Jchool 
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Course Name Course No. 
"Irs. Credit, Semester/Quarter Text Used 
Manual Used 
Average No. Students in Theory In Laboratory • 
f i r s . Per Week in Theory In Laboratory 
Give the following information relative to laboratory activity: 
Lab. : Laboratory Activity Description-
Period! (Such as "Stop-watch observation 
No, j practice, snap-back and continuous 
•j 
i Remarks (Equipment 
1 quired of student, 
' e t c ) 
used, work re­
type of operation, 
1
 ! I 
2 j | 
i : i
3 i 
•i 
4 i 
5 j 
i i 
6
 ! ! 
i i 
' i ! 
i . . | 
i i 1
 i 
8 • 1 
i ! j 
9 
i 
10 1 
i 
ii ; 
12 
13 1 j 
j 
T 
EXHIBIT 1 (Continued) 
, . , , , , , , ,, 
LETTER AND QUESTIONNAIRE 
SENT TO UNIVERSITIES AND COLLEGES 
G E O R G I A S C H O O L O F T E C H N O L O G Y 
ATLANTA. GEORGIA 
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Dear Sirj 
Would you help us in a study we are making of training 
procedures used in motion and time study? We know that 
after a student has graduated and starts to work as a 
motion and time study analyst, he usually must be given 
additional training. We are trying to find out how we 
can improve our instruction so that the student will be 
more effective when he comes to you. 
If you now conduct any training in motion and time study, 
you can give us information which will be very helpful* 
We are interested in any information relative to motion 
and time study training whether It Is for the recently 
graduated student, the non-college man, or tho time and 
motion study man who has regularly been doing this type 
of work. 
The Information we would like to have is, firstly, a 
copy of any outline or description of any courses that 
you may give, and, secondly, the answers to the enclosed 
questionnaire. The name of your company will not be 
identified In any way with the information that you 
should give us for this study. 
Your help in this study will be fully appreciated, and 
any comments or suggestions are solicited. 
Sincerely ycurs, 
Joseph S. Dwyer 
Assistant Professor 
Industrial Engineering 
JT>A EXHIBIT 2 
Enc. 
LETTER AND QUESTIONNAIRE 
SENT TO INDUSTRIAL ORGANIZATIONS 
Return questionnaire as soon as possible to^-
JosepiaS>* Dwyeir 
Industrial Engineering Department 
Georgia Institute of Technology 
• ...
 ;, - :. Atlanta,, Georgia 
COMPANY 
l£9 
ADDRESS 
INFORMATION GIVEN BY TITLE. 
I. Do you have any type of classroom or group training 
for individuals who are just entering or who are 
already doing motion and time study work? 
lit Indicate whether you have any form of group training 
for the following individualsj 
(A) The recent college graduate who has had instruction 
in motion and time study in school and who is enter­
ing motion and time study work. 
(B) The man who Is not a college graduate and who is 
entering motion and time study work. 
(C) The man who is not a novice but regularly does motion 
and time study work. 
T 3 r q 
£—I LL._ 
• 
• 
• d 
II. If .question IT was answered "yes"' for individuals "A" and 
"B" 9 is this training the same for those two individuals, 
or is it different? Same Qj Different 
IV. Indicate the primary purposes of any training given to 
individuals "A", "B", or "C" of question II* 
(1) To acquaint the Individual with the company»s 
general policies and procedures• 
(2) To instruct the individual in the basic principles 
of motion and time study. 
(5) To instruct the individual in the techniques and 
procedures of motion and time study as developed 
and used by your company. 
(4) To instruct the individual in advanced techniques 
(5) (Others)_ 
(6) . 
INDIVIDUAL 
B C 
• • U 
• • 
V". In the training for individuals "A", " B % and " C % which 
is given the most emphasis--the techniques of motion 
study or the techniques of time study. 
- •—• Motion study emphasized 
EXHIBIT 2 (CC-itimod)^1^ s t u d y emphasized 
No difference 
• • • 
• • 
• • • 
p • • 
LETTER AND ^UESTIONIAIRE 
SENT TO INDUSTRIAL ORGANIZATIONS 
-? n Pago 2 
13S189 
VI. For the following list of subjects Indidate .which subjects 
included in the training for individuals "A", "B", and M C M . 
column ,fD" Indicate which subjects you feel should receive 
additional emphasis in motion and time study instruction at 
college level; 
INDIV 
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arc 
. In 
the 
IDITAL 
(1 
(2 
(3 
(4 
(5 
(6 
(7 
(8 
(9 
(10 
(11 
(12 
(13 
(14 
(15 
(16 
A 3 C D 
Process analysis 
Operation analysis 
Micromotion analysis 
Motion picture photography 
Stop watch reading [ 
Performance rating or love ling--
Patigue allowance determination-
Personal allowance determination 
Delay allowance determination-— 
Standard data (formula) application— { 
data (formula) development- { 
motion time application 
motion time development 
Standard 
Standard 
Standard 
Work assignments--automatic machines, etc 
H 
p 
VII. Indicate which of the following devices is used 
time study work or training in your company % 
in motion and 
(1) Motion pictures— USED 
(rA For micromotion analysis 
(b) For process analysis 
(c) For operator training 
(d) For standard procedures-
(e) For performance rating training—] 
(f) ' 
N O T 
USED EXTENT O F USE 
(2) Timing devices— 
(a) Stop watch-— 
(b) Marstochron--
(c) Kymograph 
(d) 
(3) Other devices or equipment; 
(Note—If you have developed any special equipment or facility for 
use In motion and time study work or training, we would appreciate 
having a description, photograph, or any other information about it 
EXHIBIT 2 (Continued) 
LETTER AND QUESTIONNAIRE 
SENT TO INDUSTRIAL ORGANIZATIONS 
